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Objecllve 

Thft  obj«H'liv«>ii  of  ihix  <*ffurt  wm-  a  romproh<*iiHiv«‘  roview  of  the  loam  training  literature  and  an 
identification  of  the  nuwt  important  ar«*aK  for  Air  Force  team  training  reHeareh  end  development  (R&D), 

Background/Rationale 

To  meet  peacetime  readineaa  and  wartime  employment  objectives.  Air  Force  personnel  must  perform 
effectively  in  teamst  therefore,  some  typ*-  of  team  training  is  necessary.  The  efficiency  and  effectiveness 
of  this  team  training  is  a  matter  of  high  priority. 

linfortiinately.  little  KaD  has  been  conducted  on  team  training.  As  a  consequence,  the  technology  of 
team  training  is  |K>oriy  developed.  Proven  tiM-hniqiies  and  methods  are  nut  available  to  support  the 
specification  of  team  training  requirements  and  the  development  of  team  training  programs.  This  study 
was  made  to  clarify  the  pertinent  technology  and  to  ‘dentify  needed  RaI).  The  results  of  this  study  will  be 
used  by  the  Laboratory  in  planning  RAl)on  team  training.  Some  findings  will  be  of  use  in  planning  team 
training  programs. 

Approach 

Pertinent  materials  were  sought  from  all  sources.  Dm'uments  prior  to  |t)(>()  and  research  on  small 
group  behavior  within  a  social  psychological  context  were  I'mited  to  a  few  representative  review  articles. 
Hundreds  of  s«turce  documents  were  reduced  to  approximately  l<K)  relevant  reports.  The  appendix 
contains  an  annotated  hibliogruphy. 

Specifics 

Findings  an*  presenttui  on  the  following  issues:  definitions,  individual  characteristics,  task 
characteristics,  team  charucierisiics.  knowledge  of  results  (feedback).  perf:>rmance  objectives/ 
measurcment/evaluulion.  and  instructional  system  development. 

The  characteristics  used  to  define  "a  teum“  strongly  influence  the  variables  which  are  investigated. 
One  popular  view  of  a  team  includes  hardware  and  software  capabilities,  and  the  limitations  and 
iiiterui’tions  of  these*  with  people,  as  research  parameters.  Another  view  of  the*  team  involves  a  “synthetic 
organism"  cunc<‘ptuuli/.alion  wiiieli  emphasir.<>s  adaptation,  group  feedback,  and  an  emphasis  oi>  the 
cognitive  aspects  of  learning.  Yet  another  approach  emphasi/.es  the  stimultis-responsc  aspects  of  learning 
and  coneentrates  on  the*  individual  and  his  contribution  to  the  tt‘am  product. 

individual  characteristics,  learner  strategies,  and  d.  cisiun-making  abilities  affect  the  functioning  of  a 
team.  Some  essential  capabilities  can  be  developed  through  training:  others  can  not.  At  limes  it  is 
ncces.iury  to  select  team  members  with  the  necessary  characteristics,  rather  than  depend  on  training  to 
develop  the  capability. 

The  research  reviewed  supports  an  ''established>emergent“  task  distinction  as  a  critical  considi‘ration 
in  the  training  of  teams.  An  established  situation  is  one  in  which  conditions  are  specifiable  and  predictions 
can  be  made  about  tin*  probable  consequences  of  alternative  actions.  An  emergent  situation  lacks  specific 
environmental  conditions,  does  not  carres|H)nd  to  relied-iipon  predictions,  and  resists  analytic  solutions. 
Whether  conditions  can  be  anticipated  and  prepared  for  has  nn  obvious  impaet  on  'vital  should,  or  even 
can.  be  trained.  Other  task  considerations  include  task  load,  which  appears  to  In*  a  measure  of  task 
difficulty,  and  the  adetpiacy  and  appropriateness  of  training  objectives. 
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('.<Mi|M‘ralion.  ruordinuiion.  uiul  <'oiiitiiuMii‘alion  appt'ur  lo  hit  Higiiifii-ani  paraniitlitrt*  in  ihit  (raining  of 
li'anis.  Tl>i>  ronsiiiorahli-  i‘vi(ii'ni'i-  llia(  has  hi‘i‘ii  culloiiod  suggitHls  lha(  ihitsc  may  hit  (hit  quali(iita  (hat 
raiisi-  litam  oiilpiil.  i‘spi-riully  in  i‘mi'rgi‘,il  siiualions.  lo  appear  lo  exi'ititd  ihe  sum  of  individual  oulpuls. 
Team  orgaui/.alion.  siruelure.  eomposilion.  and  si/e  also  appear  lo  eonlrihule  lo  leam  effiteliveness  in 
eomplex  ways. 

Il  seems  appropriale  lo  vary  ihe  lype  of  feedhaek  prmided  (individual  or  group)  will)  ihit  model  of 
llie  litam  adopled.  If  llie  leam  is  viewed  us  an  organismie  ei'.lllv.  tl'iitn  group  feedhaek  is  appropriale.  If  ihe 
individual  eonirihulions  of  leam  memhers  are  eonsidereJ  more  imporiani  llieii  individual  feedhaek  is 
mure  appropriale.  If  ihe  opinion  is  ihal  a  leam  is  some  eomhinalion  of  holli.  llien  a  eomhinalion  of  group 
and  individtial  feedhaek  eommensurale  will)  iheir  relalive  eonirihulions  lo  lean)  oulpul  seems 
appropriale. 


Ad)‘q(iule  n)eusurem<‘nl  of  leam  perfurmanee  nieasuremenl  is  essenlial  holli  fur  K^til)  and  operational 
litam  Iraining.  This  area  is  nol  well  defined  and  (o  some  degree  refleels  (he  ambigiiiliits  assueialed  with  the 
definition  of  (he  leam  itself,  leam  heliaviors.  and  leam  funeiions.  This  is  an  urea  in  whielt  there  is  a  elear 
need  fur  ..yslemalie  invesligulion. 


An  essenlial  slep  in  improvemeni  of  eurreni  lean)  (ruining  leehnology  is  developi))enl  of  a  syslenralie 
upproueli  lo  leam  Iraining  programs.  C.urrenl  lnstr)ielionul  Sysleni  Developraent  (kSD)  leelinulugy  does  nol 
provide  an  udeqiiule  means  for  idenlifieulion  and  eondderuliun  of  leant  Iraining  requirements.  Il  fueiises 
on  ideiilifieai'on  of  individual  Iraining  requirements.  As  an  initial  and  munugeahle  first  step  in  an  effort 
to  develop  a  methodology  for  leam  Iraining.  high  priority  should  he  given  to  development  of  udeqiiale 
task  or  funelioii  uiialylie  leehniques  for  use  in  ihe  idenlifiealion  and  deseriplion  of  lean)  Iraining 
requireiiieiils. 

(ioiielusloiiH  and  Keeommaiidullotix 


liileresi  in  leam  Iraining  rests  on  (he  assumption  that  team  oulpul  is  sonu>lhing  more  than  the  sum  of 
individual  oulpuls  and  lhal  soiiu>  dislinetive  elemenis  determine  leam  efi'eelivenitss  and  effieieney. 
I’nforluiuilely.  (he  idenlifieulion.  (|uuntifieuiioii.  applieulioii.  nieasuremenl.  and  twuliiulion  of  these 
elemenis  have  proven  ipiile  (diisive.  Despile  an  impressive  umotinl  of  reseureh  eonduetinl  in  the  lean) 
Iraining  area  lo  date,  major  issues  remain  lo  In*  invesligated  in  i‘ueh  of  (he  ureas  ineluded  in  this  review, 
purlietilurly  us  they  relate  lo  thi'  mililury  Iraining  environnienl. 

'r''uin  Iraining  is  essmiliul  for  produeing  and  niuinluining  erilieui  pnd'ieieney  in  many  types  of 
operulioiiul  iinils.  A  sysleinali)'  program  of  K&D  sliould  Ix'  underlaken  to  eiisiin*  effeetive  and  (‘ffieient 
perldriiianee  of  mililury  leunis,  A  reusonuhle  first  slep  would  he  lo  delermine  how  leam  Iraining  eiirrently 
is  etmdiu'led.  A  thoroiigli  assessment  of  (he  eurreni  slaliis  of  leam  Iraining  should  identify  issues  lhal  I'un 
he  aildressed  with  leehnology  whieh  is  eiirrenlly  availuhle  or  easily  modified.  Siieli  an  ussessnieiil  also 
would  iilentify  prohlem  issues  reipiiring  further  researeh. 

The  hu'k  id'  udeipiule  ussessmenl/nieusiiremenl  leehniques  for  leam  heliaviors  is  another  area  of  high 
polenlial  payoff.  A  ihird  urea  of  high  payoff  is  iniMiifieution  of  kSI)  leehniques  for  the  idenlifieation  of 
inleraelion.  eoinmuiiieulion.  eoordinulion.  deeision  making,  eoiiiposilion.  slriieliire.  and  other  (perhaps  us 
yel  unidenlified)  leam  perforinanee  vuriuhtes.  This  review  should  he  useful  in  slriieliiriiig  an  R&D 
program  on  leam  Iraining. 


PREFACE 


A  review  of  the  literature  on  team  training  waa  conducted  by  the  Logiatict  and  Technical  Training 
Division  of  the  Air  Force  Human  Resources  Laboratory,  Wright>PaUerson  Air  Force  Base,  Ohio,  between 
June  and  September  1979.  The  effort  supporta  Project  1710,  Training  for  Advanced  Air  Force  Systems, 
Mr.  Bertram  Cream,  Project  Scientist:  Task  1710>03,  Training  Implications  of  New  Military  Technology, 
Mr.  Bertram  Cream,  Task  Scientist:  Work  Unit  1710-0,3>47,  Team  Training  (T*)  for  Command,  Control, 
and  Communication  (C’*)  System  Operators,  Mr.  Roland  Denson,  Work  Unit  Monitor.  The  review  was 
accomplished  in-house  to  serve  as  a  data  base  from  which  contractor  as  well  as  in-house  investigations  of 
C*T*  would  emerge. 

Acknowledgment  and  appreciation  are  extended  to  Mr.  Bertram  Cream,  Dr.  F.  Thomas  Eggemeier, 
and  Dr.  Gordon  Eckstrand  for  their  careful  review  and  comments. 
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TEAM  TRAINING: 

LITERATURE  REVIEW  AND  ANNOTATED  BIBLIOGRAPHY 

L  OSTnODUCnON 


While  everyone  profeuei  inluilively  to  be  able  to 
recogniae  a  good  team,  Ithe  “111  know  it  when  I  lee  it" 
phenomenon)  no  one  leemi  to  be  able  to  articulate  iti 
dimsnaiona  with  aufficient  clarity  to  permit  the 
development  o(  training  proredurei  for  producing 

—Hall  ft  Riaao,  14i0 

The  ability  of  the  Air  Force  to  operate  and  maintain  ita  weapon  and  lupport  lystemi  to  meet 
peacetime  readiness  and  wartime  deployment  objectives  depends,  to  a  significant  degree,  on  the  ability  of 
Air  Force  personnel  to  perform  effectively  in  a  team  environment.  In  recognition  of  this  fact,  some  type  of 
team  training  is  usually  the  final  preparation  for  operational  readiness.  The  efficiency  and  effectiveness 
with  which  this  team  training  is  conducted  is  obviously  a  matter  of  high  priority.  Unfortunately,  while  the 
Air  Force  has  invested  considerable  resources  in  Research  and  Development  (RftD)  on  individual 
training,  team  training  has  been  almost  completely  neglected  as  a  subject  for  R&D.  As  a  consequence,  the 
technology  of  team  training  is  poorly  developed,  and  proven  techniques  and  methods  are  not  available  to 
support  the  specification  of  team  training  lequirements  and  the  development  of  team  training  programs. 

Over  15  years  ago,  Eckstrand  (1964)  noted  that  .  .a  psychology  of  training  is  developing  which  is 
separave  and  distinct  from  a  psychology  of  learning;  separate  and  distinct  in  terms  of  the  goals, 
hypotheses,  methods  of  investigation,  and  criteria  by  which  its  development  is  measured."  This 
psychology  of  training  and  many  of  the  considerations  that  impact  the  team  training  domain  are  addressed 
in  this  report. 

Several  major  factors  that  potentially  influence  the  conduct  and  effectiveness  of  team  training  have 
been  identified  in  the  process  of  this  review.  These  factors  include  the  characteristics  of  the  individual 
team  members  and  of  the  task  to  be  performed,  as  well  as  the  characteristics  of  the  team  itself,  the  use  of 
knowledge  of  results,  and  the  development  and  evaluation  of  team  performance  objectives.  Each  of  these 
major  subfactors  constitutes  a  portion  of  this  review. 

Occasionally,  the  issues  raised  may  be  examined  as  discrete  entities,  such  as  team  versus  multi¬ 
individual  assessments  which  lead  either  to  measures  of  team  performance  or  measures  comprised  of  the 
sum  of  individual  performances.  Another  type  of  discrete  choice  may  be  made  between  the  parameters 
that  a  researcher  wishes  to  control  (e.g.,  varying  input  fidelity  or  output  fidelity).  These  discrete  choices 
are  arbitrary  designations,  but  the  majority  of  the  issues  affecting  teams  and  their  training  preparation  can 
be  most  appropriately  placed  on  a  continuum  at  various  points  between  the  extremes.  An  issue  might 
involve  the  amount  of  feedback  required  for  effective  team  training  rather  than  whether  or  not  to  provide 
knowledge  of  results.  It  may  not  be  possible  to  describe  a  situation  as  “established"  or  "emergent" 
(Boguslaw  &  Porter,  1962),  but  as  some  combination  of  both.  It  is  sometimes  apparent  that  a  task  may  be 
many  different  things  at  once.  For  example,  a  task  may  be  both  a  response  to  a  stimui  is  and  a  stimulus  to 
Additional  responses. 

These  and  other  considerations  are  often  found  to  be  situation  specific  That  is,  they  change  in 
importance  or  in  applicability,  depending  on  what  is  to  be  accomplished.  The  constant  in  any  study  should 
be  the  unit  of  work  being  investigated.  In  order  to  contrast  and  compare  studies  and  findings,  the 
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performance  units  being  discussed  should  also  be  equivalent.  The  issue  is  one  of  some  magnitude  as  quite 
often  equivalency  of  terminology  was  not  the  case  iq  the  literature  reviewed.  The  team  hag  many  aliases 
(and  as  many  definitions):  i.e..  group,  small  group,  crew.  unit,  multi-individuals,  or  squad  to  name  a  few 
A  review  of  many  of  these  aliases  is  contained  in  the  next  section. 

The  source  material  for  this  review  of  the  team  training  literature  was  derived  from  government 
dwunients.  industry  reports,  and  journal  publications.  The  resources  searched  for  relevant  material 
included  (a)  Psychological  Abstracts,  (b)  the  National  Technical  Information  Service  (NTIS).  (c)  the 
Educational  Research  Information  Center  (ERIC),  (d)  the  Air  Force  Wright  Aeronautical  Laboratories 
(AFWAl.)  Library,  (e)  the  Defense  Technical  Information  Center ,  (DTIC).  (f)  the  Computerized 
Automated  Data  on  Instructional  Technology  (ADIT)  file,  (g)  the  collection  of  documents  maintained  at 
the  Air  Force  Human  Resources  Laboratory  (AFHRL)  at  Wrighl-Patterson  Air  Force  Base,  and  (h)  the 
libraries  of  Wright  State  University  and  of  the  Univt'rsity  of  Dayton. 

The  literature  review  was  as  comprehensive  as  practical  within  the  constraints  of  lime  and  available 
resources,  ilociiments  prior  to  I960  and  the  preponderance  of  research  on  small  group  behavior  within  a 
social  psychological  context  were  limited  to  a  few  representative  review  articles.  The  goal  was  to  identify 
current  issues  in  team  training  as  they  most  appropriately  apply  to  a  military  context.  No  attempt  was 
made  to  provide  definitive  answers  to  issues  associated  with  effective  training  of  tennis.  The  review  was 
not  intended  to  identify  specific  solutions  to  team  training  problems,  but  rather  focused  on  potentially 
significant  factors  in  a  very  complex  behavioral  process  —  team  learning  and  team  performance.  The 
review  is  intended  to  serve  as  a  focal  point,  a  place  of  departure,  and  a  resource  for  improving  the  state-of- 
the-art  in  team  training. 


II.  DEFINITIONS 


Team 

In  I9.'i5,  (/laser  and  Glanzer  proposed  that  the  primary  characteristic  which  distinguishes  a  “team" 
from  "a  collection  of  individuals"  is  the  team-communication  structure.  Communication  was 
operationally  defined  to  include  "all  interactions  between  team  members  and  between  the  team  and  the 
environment  that  are  necessary  for  accomplishing  a  task."  It  may  be  noted  that  within  this  definition  the 
communication  outputs  of  one  individual  may  serve  as  communication  inputs  for  others.  Although  no 
formal  team  communication  pattern  was  assumed,  the  communication  flow  between  team  members  was 
described  in  terms  of  input,  process,  and  output  with  ordering  according  to  the  sequence  in  which  they 
occurred.  Team  behavior  was  then  analyzed  in  terms  of  the  dimensions  and  proi'csses  of  the 
communication  flow. 

Boguslaw  and  Porter  (1962)  defined  a  team  in  terms  which  applied  to  work  groups  of  varying 
compositions,  sizes,  and  goals.  Included  in  their  analysis  of  team  behavior  were  machines,  computer 
software,  and  "programs  of  interaction"  which  contribute  to  the  achievement  of  some  system  goal.  The 
relationships  between  men,  machines,  and  work  procedures  were  assumed  to  have  meaning  to  the  team 
only  insofar  as  they  facilitate  or  hinder  the  accomplishment  of  the  system  goal.  Boguslaw  and  Porter's 
definition  of  the  term  "team"  followed  from  their  assumption  that  it  should  represent  more  than  just  the 
relationship  among  people.  They  described  "a  relationship  in  which  people  generate  and  use  work 
procedures  to  make  possible  their  interactions  with  machines,  machine  procedures,  and  other  people  in 
the  pursuit  of  system  objectives."  Their  definition  was  an  early  attempt  to  distinguish  the  term  "team" 
from  such  often  interchangeable  terms  as  group,  small  group,  organization,  social  system,  and  society. 


Horrocks,  Heermann.  and  Krug  (1%I)  developed  their  concept  of  a  Navy  team  from  field 
observations  at  Navy  team  training  installations.  The  Navy  team  was  seen  as  a  “task-oriented  organization 
of  individuals  interacting  to  achieve  a  specified  goal.”  “Task-orientation”  implied  a  specifically  defined 
job  task  and  “organization”  implied  an  inter-dependent  parts  structure  in  which  each  member  had  a 
specific  function.  The  Horrocks.  Krug,  and  Heermann  (1960)  description  of  a  “structured  and  task- 
oriented  group"  further  implied  that  the  individual  members  have  differentiated  roles  which  are  usually 
designed  and  imposed  from  outside  the  group.  This  structure  enhances  task  accomplishment,  but  further, 
it  may  pre-determine  the  direction  that  task  acomplishment  takes.  “Task  orientation.”  as  used,  also 
implied  that  the  group  exists  for  a  specific  purpose  which  provides  justification  for  the  formation  of  the 
group. 

Briggs  and  Naylor  (1964)  carried  the  Horrocks.  Krug,  and  Heermann  (1960)  definition  of  a  team  one 
step  further  in  specificity  when  they  defined  it  as  “a  group  of  two  or  more  operators  working  in  a 
structured  and  task-  or  goal-oriented  environment.”  The  structure  was  considered  formal  in  the  sense  that 
the  organization  of  the  structure  defined  the  functions  to  he  carried  out.  the  sequence  of  the  functions, 
and  the  nature  of  interactions  among  individuals.  Naylor  and  Briggs  (1%5)  considered  this  “structure 
and  “task  orientation”  to  he  the  factors  which  differentiate  a  team  from  a  small  group. 

Kennedy  (1962)  perceived  "task-oriented  groups"  (i.e..  teams)  us  “synthetic  organisms  in  which 
individuals  become  members  of  a  greater  entity.  The  “synthetic  organism”  was  described  as  showing  a 
cohesiveiiess  not  unlike  the  cells  and  organs  of  a  biological  organism.  This  “biological  organism 
hypothesis  of  the  team  focused  easily  upon  growth,  development,  and  life-cycle  changes  as  salient 
features.  There  were  three  concepts  assumed  to  form  the  basis  of  this  development  process!  (a)  the 
development  by  an  individual  team  member  of  the  ability  to  relate  his/her  task  to  the  functioning  of  the 
entire  team,  (b)  the  development  of  some  awareness  of  the  range  and  limits  of  possible  input  conditions, 
their  frequencies,  and  relative  importances  and  a  capacity  to  anticipate,  and  (c)  the  development  of  an 
ability  to  adjust  quickly  and  appropriately  to  unex|MM*ted  situations,  (iollins  (1977)  summed  it  up: 

Ksilicr  llisii  liinitina  llu*  olMcrvaliiins  Id  in|iul-Dut|)iil 
I'onditiDiiH  snil  inferring  whsi  irsnupireii  Itflwccn  the  two. 
lliis  pDKiliun  ru<'UiH‘d  un  tin-  (irwi'ss  of  sdspistiun  li,v  llw 
l•■slll  Id  cHicracnl  «'li»ra«icri»lic«  of  llio  (•nviroiimcnl. 

(■iiiiiliaiii/.iiiit  ('ognilivr  sap<Tti>  uf  ll■arning. 

Alexander  and  Cooperband  (1965)  gave  no  implication  of  team  performance  as  a  psychological  (or 
biological)  product  of  some  team  entity.  They  referred  to  team  outputs  as  the  integration  of  individual 
member  reactions  to  common  situations.  Team  performance  was  considered  an  aggregate  of  the  behaviors 
of  the  team  members,  influenced  by  a  set  of  conceptualizations  each  member  has  about  the  environment. 
They  did  allow,  however,  that  “the  capacity  of  the  team  for  performing  tasks  depends  not  only  upon  the 
individual  capabilities  of  its  members  but  also  upon  the  way  these  capabilities  are  coordinated.  That  is. 
the  structure  and  coordination  rules  are  not  necessarily  individual  member  characteristics,  but  are 
properties  of  the  team  entity. 

(ilanzer  (1%1)  found  it  more  difficult  to  deal  with  teams  as  simple  utiits  with  measurable 
characteristics.  Glanzer  studied  several  types  of  Navy  teams  in  the  field  and  recorded  their  activities  in 
detail.  Problems  of  unclear  team  boundaries,  unstable  team  structure  and  composition,  lack  of 
centralization,  interaction  and  coordination  overloading,  and  self-generated  team  inputs  led  Olanzer  to 
focus  on  individuals  and  their  responses  within  the  team. 

Similar  to  the  Boguslaw  and  Porter  definition  of  teams.  Klaus  and  Glaser  (1968)  of  the  American 
Institutes  for  Research  Team  Training  Laboratory  felt  that  a  shortcoming  of  most  research  studies  on 
working  teams  was  a  failure  to  recognize  that  members  of  such  teams  are  highly  specialized  and  have  roles 
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that  are  either  aiiigned  or  determined  primarily  by  the  hardware  with  which  they  work.  Studiei  deiigned 
to  determine  the  effceti  of  varying  itructural  configurptioni  and  team  organiaation  have  had  to  contend 
with  communication  nelworka  and  other  indicea  of  group  atrurture  which  often  could  not  be  varied 
beyond  very  narrow  iimita  while  atiil  permitting  the  groin*/  to  function  even  at  minimal  levela. 

Klaua  and  Glaaer,  in  contraating  the  team  and  the  amall  group,  recogniaed  that  both  may  profit  by 
reaearch,  but  that  the  kind  of  reaearch  moat  beneficial  to  each  may  differ,  Although  both  terma  referred  to 
“collectiona  of  individuaia  acting  in  conaort.  .  a  team  waa  conaidered  to  be  “well  organiaed.  highly 
atructured,  and  to  follow  relatively  formal  operating  procedtirea.."  Teama,  aa  oppoaed  to  amall  groupa. 
were  defined  aa  more  fixed  in  terma  of  atructure.  organiaation,  and  communicatiun  lineai  having  better 
defined  individual  aaaignmenta  which  allowa  better  anticipation  by  other  team  memberai  more  dependent 
upon  cooperative  and  coordinated  inputa  from  othera;  mure  often  performing  percepluaUmotor  taakat 
and  following  eatabliahed  job  performance  guidance. 

Small  groupa  were  contraated  aa  rarely  ao  formal  and  without  welUdnflned,  specialixed  taaka,  and 
were  deacribed  aa  leaa  atructured,  leaa  orgaiiiKcd,  and  looaeiy  defined  In  terma  of  communication 
networka:  having  aaauined  individual  contribuliona:  mure  often  requiring  cumplex  decialoo'inaklng 
akilla;  and  operating  with  a  minimum  of  apecific  eatabliahed  guidance. 

Hall  and  Rir.r.u  in  a  atudy  deaigned  to  gather  reaourcc  information  for  planning  purpnaea 

within  Navy  tactical  team  training,  diaruaaed  the  definitional  problcma  of  “teama"  veraua  “amall  groupa" 
cited  by  Klaua  and  GInaer  and  reached  a  conaenaua.  A  compilation  of  much  of  the  relevant  literature  waa 
preaented  and  dialinctiona  between  teama  and  amall  groupa  were  liated.  Hall  and  Riaxo  concluded  that 
there  are  inherent  differnncea  in  atruettire  and  function  which  diatinguiah  between  the  twot  “.Studiea  of 
amall  groupa  typically  involve  the  modification  of  urganiaational  variablea  auch  aa  group  atructure  while 
team  reaearch  normally  cmphaai'/.ea  the  manipulation  of  variablea  related  to  taaka  and  aaautnea  a 
predetermined  and  rigid  atructure  and  cuininunicalion  network."  F/veii  though  Hall  and  Riaao  aupported  a 
clear  diatinction  between  amall  groupa  and  teama  which  clearly  auggeated  different  training  approachea. 
they  objected  to  “pat  definitiona"  on  the  grounda  that  the  complex  and  variable  nature  of  Navy  teama  left 
many  queationa  unanawered.  Of  concern  were  the  memberahip  and  numerical  lioundariea  of  a  !eam  and 
whether  intermember  interaction  or  communication  ahould  conatitute  a  defining  factor.  It  waa  decided 
that  the  minimum  chavacicriatica  for  Navy  tactical  teama  would  include  a  goal  or  iniaaion  orientation,  a 
formal  atructure.  aaaigned  Tulea,  and  a  requirement  for  interaction  between  membera.  Tk  number  of 
team  membera  waa  not  conaidered  a  relevant  conaideration. 

Meiater  (197(»)  conaidered  the  team  the  eaiential  element  in  any  inultl>mer.iber  i  .atcrn.  While 
allowing  that,  in  many  waya.  a  team  functiona  like  an  individual  by  reipondiog  to  a  ntiaaion  reqairemcnl. 
performing  taaka,  receiving  feedback,  holding  goala  in  common,  and  adjiialing  behavior.  Meiater  and 
many  othera  (Brigga  &  Naylor.  1964;  Daniela,  Alden,  Kanarick.  Gray.  &  Heuge,  I9?2i  flefcnao  Science 
Board,  1976;  Hainea,  1%S;  Nieva,  Fleiahman.  d  Rieck.  1978)  conaidered  the  diitinctive  itam  element  to 
be  the  interaction  among  team  membera.  Attempta  to  foima  on  team  interaction  have  traditionally 
inveatigated  aome  form  of  communication.  In  contraating  teama  with  groupa,  Meiater  alluwod  that  the 
difference  ia  a  matter  of  degree,  but  deacri.iied  the  critical  difference  aa  that  teama  are  cxtOi  u,  'Iv  directcil 
by  miaaion  requirementa,  procedurea,  and  natructiona  while  groupa  are  mor**  internally  or  aelf  directed. 

Meiater  cautioned  that  no  conceptual  definition  of  a  tea^  ia  applicaMe  in  all  chciimatancea.  The 
cum|ioaitiun,  diatribution  of  peraonnel,  behaviora  obaerved.  and  interaction  pa'.terna  all  may  vary  during 
different  taaka  or  at  different  timea.  Concern  waa  aiao  expreaaed  aa  to  what  definea  Uani  memberahip. 
Gandidatea  might  include  preaence  during  a  team  activity  or  the  degree  of  interaction/communief  ion.  \ 
diatinction  waa  alto  drawn  between  an  individuai'a  “immediate”  team  (uaually  relatively  ama>i  and 
interactive)  and  hia/her  “extended"  team  in  which  the  immediate  team  ia  embedded.  Team  activity 
preaented  an  additional  defining  difficu! ,y.  Should  the  unit  of  mcaanrable  activity  include  everything  that 
a  team  dona  during  the  team  activity  (including  incidental  aa  well  at  critical  f.-nctiona  an  *  their 
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interactions),  or  should  it  includ-  discrete  functions  only  (perhaps  overlooking  interactive  aspects)?  The 
point  that  Meister  wa»  driving  home  is  that  “the  team  as  an  observable  entity  may  be  very  different  from 
the  team  as  a  construct.” 

Team  Training 

The  definition  of  team  training  is  confounded  in  much  the  same  way  as  the  definition  of  a  team.  The 
underlying  assumption  of  t''..m  training  is  that  th^re  are  distinctive  elements  which  determine  the 
efficiency  of  a  team.  It  is  these  elements  that  must  ue  trained.  There  has  been  little  success  to  date  in 
specifying  isiiai  must  be  acquired  which  is  more  than  a  combination  of  individual  member  skills.  It  is  this 
difficulty  that  accounts  for  the  fact  that  teamwork  is  not  often  taught  in  terms  of  skills  and  behaviors,  but 
by  providing  a  context  within  which  the  individual  practices  with  others  (Meister,  1976). 

Klaus  and  Glaser  (1%8)  in  developing  a  conceptual  framework  within  which  to  study  team  (raining 
viewed  the  team  as  a  “single  response  unit,  or  module,  having  performance  characteristics  which  can  be 
subjected  to  a  variety  of  influences  or  contingencies  similar  to  those  which  have  been  previcusly 
demonstrated  to  be  effective  in  modifying  the  responses  of  individuals.”  Their  approach  assumed  the 
posture  and  principles  of  operant  conditioning  theory.  The  team  product,  rather  than  individual 
contributions,  was  the  focus  of  their  training  research. 

Boguslaw  and  Porter  (1962),  in  their  analysis  of  team  functions  and  training,  offered  a  very  broad 
definition  of  team  training  as  “any  experience  in  which  a  team  engages  which  results  in  a  change  of  team 
function,  team  organi/ation,  or  leatii  performance.”  The  evidence  that  team  training  has  occurred  is  in  the 
changes  or  adaptations  made  as  a  result  of  experience.  The  experience  may  be  planned  or  it  may  emerge. 
The  experience  that  docj  occur  is  evident  in  ehanges  in  work  procedures,  machine  procedures, 
equipment,  and  proficiency. 

Wagner,  Hihbbits.  Rosenblatt,  and  Schul/.  (1977).  in  a  review  cf  team  training  and  evaluation 
strategies,  cliosc  to  accept  the  Giaser,  Klaus,  and  Kgerman  (1962)  distinction  uetween  small  groups  and 
teams  as  opposed  to  adding  yet  another  definition  to  the  literature.  They  did.  however,  address  the 
question  of  team  versus  multi-individual  training.  Derived  primarily  from  the  Glaser,  Klaus,  and 
Egertnan  discussions,  “team  training”  was  defined  by  Wagner  et  ah,  as  the  training  of  two  or  more  closely 
associated  individuals.  The  team  is  i.triiclured  and  goal-oriented  with  well-defined  iiifinher 
responsibilities.  The  functioning  of  the  t^'aiii  depends  upon  coordination  inputs  from  all  meinhers  and 
coordination  and  ether  related  iiilerucii  .e  activities  are  (he  appropriate  focus  of  team  training. 

“Multi-individual  training”  was  distinguished  as  focused  on  individual  skills,  activities,  and 
products  produced  by  individuals  who  arc  associated  in  a  group  eontexl. 

Aleratider  and  Guoperband  (196,'))  referred  to  team  learning,  perception,  and  behavior  in  gtmertil  as 
evidence  (hat  the  tiieitiliers  of  (he  team  have  “reacted  to  a  eommuii  situation  and  have  produced  a  product 
which  integrates  all  the  individual  conlrihulions.”  Team  performance  was  considered  an  aggregate  of  the 
behavioral  interactions  of  the  individuals.  There  was  no  implication  of  a  psychological  product  of  the  team 
considered  as  an  “organism."  Even  so.  it  is  interesting  and  useful  to  include  th(‘  view  of  the  team  as  a  unit 
of  investigation  and  to  study  what  factors  influence  its  functioning. 

Suninury 

Those  defining  characteristics  of  a  team  that  are  adopted  strongly  infhiciiee  the  research  models 
used.  The  model,  in  (urn.  influences  the  variables  '^liieli  arc  investigated.  The  view  of  the  team  that  is 
held,  thcrefoi’c.  dictates  the  contents  of  the  data  hanc  by  direi'ling  the  research  ihul  is  uccoinplislvcu. 
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Bogiislaw  and  Porter's  (1%2)  definition  led  to  the  inclusion  of  hardware  and  software  capabilities  and 
lin’Uations  and  the  interactions  of  these  with  people  as  research  parameters.  Kennedy's  (1962)  view  of  the 
team  as  a  developing  “synthetic  organism"  led  to  investigations  of  adaptation  and  group  feedback  and  an 
emphasis  on  the  cognitive  aspects  of  learning.  Klaus  and  Glaser's  (1968)  stimulus-responre  view  of  the 
team  led  to  research  emphasis  on  the  individual'n  proficiency  and  contribution  to  the  team  product. 

It  is  reasonable  that  the  three  examples  cited  are  each  appropriate  in  a  different  context.  Where  little 
or  no  interaction  among  team  ntetnbers  is  necessary  for  the  successful  completion  of  a  task  the  stimulus- 
response  model  emphasising  the  individual  may  be  most  useful  for  describing  the  team  learning  and 
performance  process.  Where  there  is  considerable  interaction  and  intermember  dependency,  individual 
characteristics  may  be  lost  in  higher  order  interactions  and  the  only  meaningful  view  of  the  team  may  be 
as  a  di  eloping  en'.ity.  In  'hose  situations  where  hardware  and  software  can  be  sufficiently  varied  to  be 
considered  factorii.  their  inclusion  in  the  model  seems  appropriate.  It  is  unlikely,  however,  that  any  team 
situation  will  be  comprised  of  entirely  interactive  or  entirely  non-interactive  processes,  nor  that  hardware 
and  software  is  either  fixed  or  can  be  varied  beyond  reasonable  limits. 

Perhaps  the  most  operationally  relevant  definitional  approach  is  a  hybrid  one  that  evolves  with  the 
relative  position  of  the  task  on  an  interactive-noninteractive  contimuum.  Consideration  should  be  given  to 
factors  such  as  the  hardware  and  software  limitations,  '.he  composition  of  the  team,  its  sir.e,  and  the 
criticality  of  its  mission. 

The  defining  characteristics  of  a  team  should  be  derived  from  the  team  of  primary  interest  to  the 
researcher.  An  assessment  should  be  made  as  to  where  that  team  is  positioned  on  the  relevara  continua  (if. 
in  fact,  a  continuum  is  appropriate)  and  the  definition  allowed  to  emerge  from  the  team  chaMcteristics.  If, 
for  example,  the  team  of  interest  is  within  the  command,  con'rol,  and  communication  (C^)  domain,  the 
defining  characteristics  (and  thereby  the  model)  will  be  influenced  by  the  interactive  nature  of  the 
mission,  the  hurdware/software  limitations  of  the  equipment,  and  the  extreme  criticality  of  the  task.  This 
critically  will  bear  on  individual  proficiency  requirements  while  the  uncertainty  of  what  will  be  required 
may  demand  the  developinenl  of  something  more  than  the  sum  of  individual  contributions. 

It  is  important  that  the  definition  and  the  model  reflect  accurately  the  parameters  with  a  high 
potential  payoff,  as  these  factors  will  certainly  impact  the  conduct  of  the  research. 


III.  INIMVIDl'AI.  (:HARA(rrKWSTir.S 

Individual  Entry  Chaiccteristics  and  Learner  Strategies 

Thurmond  and  Kri':'  (1978),  in  their  evaluation  and  demonstration  of  the  feasibility  of  developing 
computerixed  collective  t  ainiiig  fur  teams  (C.OLT^),  delineated  several  characteristics  of  the  individual 
which  influence  icam  1'^', lining  and  should  be  considered  in  tbe  design  of  team  training: 

1.  “Knowledge  n  roles"  was  described  as  an  understanding  of  the  authority,  responsibility,  and 
duties  of  other  leal.  .  tiers  and  the  ability  to  assess  the  capacity  of  oneself  and  other  team  members  to 
fulfill  the  prescribed  roles. 

2.  “Team  attitudes"  such  as  confidence,  aggressiveness,  and  pride  were  emphasized  as  related  to 
achieveiiieni  of  a  team  v.oal. 

.3.  “Team  conunuuiration"  was  described  as  an  important  part  of  a  coordination  task  and  that 
individuals  trained  in  such  skills  develop  more  effective  performance  in  a  team. 


4.  “Intellwtiittl  aptitude  and  availabilhy  of  atrategy  skilU"  were  viewed  aa  related  to  the  handling  of 
conceptual  complexity  (the  capacity  to  integrate  and  interrelate  dimeniional  unita  of  information).  Theae 
aeeined  to  he  important  factora  in  determining  the  type  of  learner  strategies  upon  which  an  individual  ran 
call. 

5.  “Personality  variahica"  such  as  dogmatism,  tolerance  of  amhiguity.  and  locus  of  control  were 
helieved  to  influence  team  performance.  Theae  variahlea  were  considered  potentially  useful  for 
communication  training  involving  risk  willingness  or  reluctance. 

().  “C.ognitive  style”  v;aa  included  as  a  characteristic  which  creat  -a  boundaries  on  the  types  of  learner 
strategies  available  to  inoividuals.  Cognitive  styles  were  considered  preferences  in  perceptual  organixing 
and  conceptual  categori'/.ing  of  the  environment  and  important  to  adaptive  instructional  methods  which 
mutch  media  or  level  of  difficulty  to  the  learner. 

7.  “Memory  strutegieH”  were  considered  important  in  determining  which  information  is  entered  into 
and  retrieved  from  short-  and  long-term  storage. 

K.  “Problem  solving  strategies”  were  divided  into  “closed-system”  problem  strategies  and  “open- 
system”  problem  strategies.  Closed-system  problems  are  characlerir.ed  by  the  existence  of  an  identifiable 
solution,  whereas  open-system  problems  require  the  problem-solver  to  go  beyond  the  iin'ts  immediately 
given  in  order  to  discover  a  solution. 

The  above  examples  of  individual  entry  characteristics  and  learner  strategies  may  impact  the  design 
and  manipulation  of  learning  events  and  instructional  materials.  The  research  devoted  to  these  variables 
has  indicated  that  significant  differences  in  performance  and  achievement  have  been  attributed  to  the 
individitul's  composite  of  values  related  to  these  variables  (Thurmond  &  Kribs,  1978).  It  does  seem, 
however,  that  the  characteristics  uttd  strategies  reviewed  by  Thurmond  and  Kribs  contribute  to  teatn 
(effectiveness  only  to  the  extent  that  they  impact  individual  (Capabilities  and  proficciencies.  In  this  respect, 
they  exert  a  gneater  influence  in  tiun-inleructive  contexts.  This  is  not  to  suggest  that  these  factors  should 
be  overlooked  in  an  interuictive  team,  but  that  they  fall  closer  to  the  non-inleractive  end  of  a  continuum. 

Complementary  Task  Model 

l.uugb’in  and  Johnson  (I9(i(i)  conducted  a  t(cst  of  a  “complementary-type  tusk  model”  which 
ussunt(cd  that  each  team  irieniber  puss(css(cs  sonic  resouriccs  that  are  not  shaned  by  the  other  team  members. 
The  combination  of  thicse  unique  resourcics  within  a  team  is  one  factor  that  gives  team  performance 
superiority  over  the  perforinunci*  of  the  sunic  individuals  working  independently,  The  effects  of  group 
versus  individual  performance  on  a  coiucept  formation  tusk  were  investigated  as  a  function  of  individual 
ability  Subjects  were  categori/.ed  into  high  (M).  and  medium  (M),  or  low  (L)  ability  levels  on  the 
basis  t.  es  on  a  concept  mastery  pre-ticst.  The  test  was  then  retaken  by  the  subjects  alone  and  in  ability 
combinations  taken  two  at  a  time  (HH.  HM.  liL,  MM,  ML,  LL).  Results  indicated  that  subjects  working 
with  partners  of  lesser  ability  did  nut  improve  relative  to  subjects  of  the  same  ability  level  working  alone. 
Subjects  working  with  partners  of  greater  nr  comparable  ability  did  improve  relative  to  subjects  of  the 
same  ability  level  working  alone.  In  the  former  (^ase,  little  new  information  was  contributed  by  the  t('am 
member  of  lesser  ability,  while  in  the  latter  case,  eai^h  partner  brings  new  information  to  the  team 
arrangement.  Results  were  interpreted  in  support  of  the  (vmplementary  model. 

Trainability  of  Abilltiea 

Hogan  (I97<t)  has  presented  indirect  evidence  from  selected  areas  of  the  nonspecific  transfer 
lit((raturc  to  support  th(>  notion  that  ubiliti(*s  such  us  those  conHider((d  by  Thurmond  and  Kribs  can  be 


iruined.  Adu*  invc))ii|{Ul«!d  in  the  Hogiin  study  ineluded  early  experimental  memory  training  research, 
verbal  end  motor  studiei*  of  warm-up  and  learning  to  learn,  effects  of  practice  variability  and  learning 
without  u  proloiype,  and  applied  and  educational  training, . 

Hogan  identified  three  linpurtant  coOMiderations  in  unuly/.ing  noiiMpecifie  transfer:  (a)  task 
elifiraeteristies  tend  to  he  tnore  predietive  of  transfer  than  the  training  materials  used,  (b)  it  appeared  that 
training  variability  within  a  class  of  response  types  facilitates  positive  transfer,  and  (c)  it  was  suggested 
that  transfer  may  he  partially  metliated  by  the  adoption  of  a  strategy  which  requires  the  abstraction  of 
important  training  features  which  would  he  required  in  the  transfer  situation. 

If  training  tlireeled  at  improving  abilities  is  found  to  result  in  transfer  to  several  tusks,  and  to  more 
complex  tasks,  re(|uiring  those  abilities,  then  ability  training  may  provide  u  mure  efficient  approach  to 
training  individuals  ihait  traiiting  for  each  specific  tusk  (Hogan,  H)7H). 


IKs'isiott  Making 

A  inujor  u<‘tivily  id'  military  teams  is  decision  making.  Hall  and  Ki/.ao  (1975)  identified  four 
I'haracleristics  *d  tactical  decision  making;  (a)  situation  diagnosis,  (b)  hostile  eitvironment,  (c)  selection  of 
optimum  ult(‘cnatives.  and  (d)  some  degree  of  uiieerluinty,  The  decisions  ntude  within  the  tactical  team 
I'onleKi  vary  from  those  involving  established  teeluiiqnes  for  decision  selection  to  those  involving 
aitt'rnulivc  Hclcdion  with  nmertuin  ontcomes.  The  amouiii  of  uncertainly  gnd  amhignily  involved  in 
tactical  decision  making  requires  the  iiidivulual  making  deeisinns  to  draw  uptin  experieiiee  with  similar 
situations  and  to  estimate  the  chance  of  sueeess  in  terms  of  stdijeclive  prohahtlilies,  Means  for  preparing 
deeision  makers  huvi'  ineluded  getieruii'/.ed  training  in  the  behavior  of  derision  making,  siluatiun-speeific 
cmiro*  li'uining.  and  modeling  through  the  use  of  training  devices. 

.Swe/.oy  (1979)  recently  applied  a  “muili-uttribute  utilities  moder'  to  decision  making  options  in  a 
military  training  analysis  siluuliun.  Tlie  model  is  a  Uayesiun-oriciilod  decision-making  paradigm  which  is 
•iduplulile  to  training  evaluation  research  efforts.  The  leelmique  is  a  descriptive  one  wliich  gathers, 
reports,  and  updates  ini'ormalion  as  it  Irecoines  avuilalde.  As  adiiilional  information  is  received,  it  is 
processed  in  flu'  same  maiiM-r  as  the  existing  pool  of  information  and  existing  decisions  may  be  revised  in 
light  of  (he  new  data.  The  ouleonies  may  lie  assessed  using  a  variety  of  Inehniques  including 
experiinenlalioM,  judgment,  and  naturalistic  oltservulion.  Weights  arc  ihcn  derived  l(»  reflect  liie 
importance  of  each  tiimensioii  of  value,  relative  to  all  others. 

A  Kl-slep.  prtK'edurv.li'/.ed  methodology  for  applying  the  mulli-attrihute  utilities  tnrhniqtie  was 
described  l)y  Kdwards  el  al.  (197.5;  and  reported  in  abbreviated  form  l>y  .Swesey.  A  listing  of  the  steps 
I'ollows:  (I)  Identify  the  individual  or  organir.ution.  (2)  Identify  the  relevant  issues,  (5)  Identify  the 
important  entities  for  evaluation.  (4)  Identify  the  dimensions  of  vnhic,  (5)  Prioritire  the  dimensions.  (6) 
Hale  and  weight  the  dimensions,  (7)  Sum  the  weights,  divide  each  by  the  total,  and  inultiply  by  100,  (8) 
l  .oeutc  each  eiiiily  of  imporluiice  on  u  linear  0-100  seole.  (9)  Calculate  utilities  with  n  given  formula,  and 
(10)  Make  decisions  based  on  this  inaxiinixaiion  of  iilililies. 

The  appliealion  of  the  multi-attribute  utilities  method  reported  by  Swexey  was  designed  to  determine 
whst  variables  to  conrider  for  inclusion  in  the  design  of  improved  gunnery  ranges  for  a  ir.ilitary  antiarmor 
training  syslem.  Nineteen  variables  were  identified  us  relevant  for  possible  manipulation  and  wore 
incorporated  as  entities  of  interest  in  the  niulti-allribute  utilities  model.  Two  dimensions  of  value  were 
identified.  Top  ranked  entities  were  identified  by  application  of  the  model  and  were,  therefore, 
considered  to  he  most  critical  in  the  design  of  gunnery  training  situations.  Four  additional  variables  were 
identified  as  significant  and  the  six  were  incorporated  into  the  training  situation.  The  results  obtained 
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were  compared  to  a  xiinple  judfinieitt  aiialyxis  model  using  the  same  input  data,  and  a  Spearman'a  Rho  of 
0.77  was  found.  The  two  inelhodH  agreed  on  five  of  the  six  lop  ranked  attributes. 

Three  major  aspects  of  the  multi-uitrilMile  iiiililids  procedure  were  presented  by  the  author: 

1.  Its  caparity  to  aggregate  judgments  over  multiple  dimensions  of  value  in  a  prohahilislieally 
weighted  fashion. 

2.  Its  iterative  capability.  Should  additional  data  he  obtained,  the  present  data  tnuy  he  used  as  the 
relevant  prior  probabilities,  and  the  new  data  used  to  modify  them  according  to  the  specified  procedures. 

.1.  Its  use  of  prior  opinion  by  expert  judges  was  eonsidered  ati  appropriate  datum  to  consider  as  that 
prior  opinion  was  often  based  upon  empirical  data. 

Individual-'I'eam  Compurisuiui 

Meister  (l*J7f))  reported  a  series  of  experiments  which  contrasted  individual  with  teatn  training.  The 
task  involved  a  classic  “Twenty  Questions"  game  in  which  subjects  were  required  to  identify  an  object  by 
asking  qtieslions,  Individual  performance  wen*  compared  with  those  of  two-  atid  four-intunhcr  teams. 
'r(‘utn  learning  exhibited  the  same  performance  curve  as  did  individual  learning.  Miusler  pointed  out, 
howt‘V(‘r.  that  series  ojierations  were  exclusively  tested  and  that  th<‘sc  are  not  representative  of  most  team 
situatitms.  Th(>  otily  basic  difference  found  between  individual  and  team  operations  was  a  shift  in 
feedback  cotitingeneies.  There  was  no  more  (or  different)  inliu'action  amotig  team  miunhi'rs.  The*  author 
coticluded,  tlien.  that  the  operator  tasks  did  not  change  whcti  jtlaced  in  a  ti'um  context  and,  as  a 
consequence,  similar  jietfortnancc  curves  might  have  been  expected. 

Heasley  (Id.'iH)  compared  the  performances  of  iniliviiluals  with  three-member  groups  (given  no 
parlictilar  training)  in  a  nia/e  learning  situation.  'I'he  experimental  task  was  to  learn  lhi>  correct  path 
through  a  liolt-bead  ma/t<  which  involvtul  44  choice  points.  Thosi*  working  in  groujts  were  inslriicled  Iha' 
the  product  of  their  collaboration  would  be  scoretl.  (iroiip  performance  was  signifirantly  HU|ierior  to 
individual  |i(‘rformance  in  i<-rnis  of  number  of  trials  to  criterion  (one  errorless  trial)  and  number  of 
slen>otyped  errors,  but  groups  required  an  appreciably  longer  amount  of  time  to  learn  the  im>/.e  to 
criterion.  Discussion  time  within  groujis  appeared  to  account  for  the  additional  time  requi.'ed  to  learn  the 
task.  Individuals  hesitated  b<ss  between  moves,  but  did  not  havi>  tin:  benefit  of  discussing  eonflieting 
potential  moves  which  forced  consideration  of  alternatives.  Individual  sets  to  movi*  in  the  wrong  direction 
were  reduced  by  such  considerations. 

Meister  (Id7(i)  also  found  evidence  that  individual  training  on  simple  or  moderately  conijtlex  tasks 
was  superior  to  team  training,  and  further,  that  “team  training  appears  to  he  relatively  ineffective  in 
producing  perfortnance  beyond  that  resulting  from  individual  opi'rator  training."  Research  by  llorroeks 
et  al.  (l*lf)0.  1%I)  and  liriggs  and  Jobnstm  (l%7)  was  cited.  Decoding  tasks,  memorir.ation  exercises,  and 
intercept  tasks  were  reported  with  no  significant  differences  found  between  individtial  and  team 
performance. 

Hall  and  Ri/,/.o  (1*175),  iti  their  assessment  of  I  S.  Navy  taidical  team  training,  coneluded  that, 

.tiHi  inui'li  ciiiiihasis  lias  liesii  plsccil  hy  llic  Irainliig 
I'Fislilwhiiirnl  on  snsiiipling  to  pruduci'  Icsini  rsllirr  llisn 
iiiteiii|iUna  to  proiluiT  Idglily  ipislificH  individual 
|s>rrornierp.  There  ia  much  research  to  suggest  that 
individual  (iroflciency  Is  the  key  In  effective  team 
perfurnianre  and  that  the  coordination  required  within  a 
team  ivaturally  emerges  as  a  result  of  nigh  levels  of 
Individual  proficiency.  Thus,  greater  emphasis  should  be 
placed  on  Individual  training,  both  initial  and  refreiher. 
and  some  letting  routines  shnnld  be  developed  to  insure 
individual  coin|H>lrncy  prior  to  participation  in  team 
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trtining  nxerclMn.  Th«  ronolunor.  is  not  that  team  training 
ahould  be  diiconlinued.  but  rather  (hat  more  jnipbaaia 
ihoiiid  be  ihifled  to  Individual  (raining. 

Wagner  et  al.  (1977)  did  not  agree  with  the  Hall  and  Rixao  (1975)  concluc'on  cited  earlier  that  more 
emphaiii  ihould  be  placed  upon  individual  rather  than  team  t'aining.  Althou'^h  certain  st'idiei  guggeited 
that  team  training  watt  ineffective  when  the  tasks  required  individual  skills,  investigations  in  more 
emergent  contexts  demonstrated  the  utility  of  team  training  when  interactive  skills  were  important  in 
accomplishing  the  task  (Wagner  et  al,  1977). 

Summary 

It  seems  apparent  that  those  individual  characteristics  that  have  been  demonstrated  to  impact  team 
proficiency  and  can  be  trained  should  be  trained.  Those  individual  characteristics  which  are  important  to 
team  output  and  cannot  be  trained  should,  if  practical,  be  criteria  for  selection  in  assigning  personnel  to  a 
particular  team.  Consideration  should  also  be  given  to  ensuring  that  critical  individual  qualities  are 
available  when  needed.  The  Laughlin  and  Johnson  (1966)  method  uf  combining  unique  team  member 
resources  deserves  consideration  as  a  way  of  doing  so,  especially  in  the  area  of  decision  making.  The  point 
ihould  reiterated  that  most  team  performance  investigations  require  the  consideration  of  something  more 
than  the  additive  combination  of  individual  contributions. 


IV.  TASK  CHARACmUSIICS 

Oilit  uf  litu  itisjor  rmiultii  of  tlir  pail  (fi>w)  ilwailui  uf 
ittilltary  lrslnitt|i  raiaarclt  hsa  bcon  (hr  rerognlllon  of  ilte 
litipurlsittw  uf  (sak  vltBrarlurialiua  for  the  effeutiveiieaa  uf 
tliffereitt  triiitlng  varitblei. 

'Kiikalraiiti.  I%4 

EatobUahed  vs.  Emergent  Situations 

Boguslaw  and  Porter  (1962)  made  an  important  distinction  among  the  variety  of  system  operations  in 
which  teams  may  engage.  They  described  a  continuum  with  “established"  tasks  at  one  extreme  and 
"emergent"  tasks  at  the  other,  and  defined  established  situations  as  those  in  which  relevant 
environmental  conditions  are  identifiable,  relevant  states  of  the  system  are  predictable  and  current 
technology  is  adequate  to  predict  consequences  of  alternative  actions.  An  emergent  situation  was  defined 
as  one  in  which  the  relevant  environmental  conditions  are  not  identifiable,  the  relevant  system  states  do 
not  always  behave  according  to  predictions,  and  analytic  solutions  are  not  within  the  current  state  of  the 
technology. 

Purely  established  team  functions  are  anticipated  and  planned  for  during  system  design  while  purely 
emergent  team  functions  must  be  considered  by  adapting  immediately  to  unexpected  contingencies.  No 
realistic  team  function  is  likely  to  be  purely  either  established  or  emergent.  The  degree  to  which  activities 
can  be  anticipated  is  a  measure  of  the  degree  to  which  the  situation  may  be  considered  established.  It  may 
still  be  possible  to  offer  some  degree  of  preparedness  for  emergent  situations,  but  that  preparation  will  be 
qualitatively  different  from  the  preparation  possible  for  established  situations. 

Boguslaw  and  Porter  considered  team  training  one  method  of  dealing  with  emergent  situations.  A 
number  of  considerations  for  effective  training  of  teams  in  emergent  contexts  were  discussed: 

1,  “Orientation  to  team  goals"  was  considered  important  for  fostering  an  understanding  of  the 
consequences  of  operator  actions.  “Spelling  out”  the  team’s  goals  allows  for  the  formation  of  a  more  global 
orientation  and  provides  a  direction  for  actions  in  unexpected  situations. 


2.  “Training  in  ini«rde|)«iid(‘Mci('ii“  wav  dm^ribed  aa  providing  an  awareneaa  of  (he  interdependent 
relationa  between  team  membera.  Effertive  learn  performance  waa  deacribed  aa  an  interaction  of  varioua 
member  functiona  in  which  individuala  have  to  accept  ihe  information  inputa  of  othera. 

3.  “Training  for  error  analyaia"  emphuKi'/.ed  the  ability  to  recognize  one'a  own  errora  ao  aa  to  initiate 
corrective  actiona  rather  than  attempt  to  hide  their  uccurrencea  or  tranafer  blame  to  aomeone  ulae. 

4.  “Training  for  aenaing  overload"  waa  auggeaied  aa  naeftil  for  identifying  when  to  aak  for  help  aa 
well  aa  aenaing  when  a  team  member  ia  facin)’  an  overload  aituation  and  may  require  help, 

5.  “Training  in  adjualment  mechaniama"  waa  conaidered  important  when  a  team  ia  overloaded.  The 
methoda  included  cueing,  the  oinmiaaion  of  aome  inputa,  permitting  certain  errora,  filtering, 
approximating,  increaaing  the  work  flow  channela,  chunking  information,  or  aimply  abandoning  a 
hopcieaa  aituation. 


Team  Tralidng  Load 

Morgan,  Coatea,  Alluiai,  and  Kirby  (l<)78)  defined  team  training  load  aa  the  “percentage  of  untrained 
niembera"  in  a  crew.  In  their  atudy  of  the  effecta  of  team  (raining  load  on  training  and  performance 
effeclivencaa,  load  waa  varied  from  0  to  KM)  percent.  Five-member  (eama  were  trained  to  perform  the 
aynthetic  work  preaented  with  the  Mulliple-Taak  Performance  Battery,  Each  team  trained  and  worked 
together  for  H  houra  per  day  over  b  conaecutive  daya.  Both  (he  acquiailion  of  individual  akilla  by  the 
untrained  niembera  and  team  akilla  by  (he  (eama  were  aaaeaaed.  The  authora'  reaulti  and  conchiaiona  were 
aa  followai 


1 .  The  |ier(urmaiiee  effiH'iiveiiew  of  a  leam  i»  (legradeil  in 
(llreel  |iru|Hirlhiii  lu  llie  leain  iraliilh||  liiail  —  I.e..  Ui 
the  perceiitaae  u(  uelralneil  menilierii  a»iil|ieeil  lu  Ihe 
leain. 

2.  The  (teeretiieiil  reaulla  (roni  ilie  |Niurer  perfui  iiiaiieeN 
lit  the  tiiilraitiml  Iniiivhliiala,  atiil  iliiea  iiiil  ailvemely 
uffeel  the  Itigher  leveta  nf  |ierturiniiiee  iit  itie  Iruliieii 
team  tiieiiilHira, 

The  itnlriiltietl  team  nieiillierii  leiiil  lu  iii'i|ulre  ihe 
liiillviiiiial'tierturmam'e  aklllii  ill  the  Haute  rale, 
liiitepeiiilenl  iif  itie  leam  iraliiliig  liiail.  hii  llial  all  leaiiiH 
real'll  Ihe  liaae'lliie  (aa)'iii|ilulie)  leveln  iif  |ierfiiriiiaiii'e 
III  ihe  aame  lime.  In  ulher  wiirita,  leaiiiH  with  liigh  leam 
iruMiiiiK  liiaila  inhialty  aiiffereil  greater  ilerremeiilH  hi 
lierfiirmaiii'e  efteeliveiieHa,  bill  reeiivereil  In  Ihe  tame 
Irahiiiig  lime  aa  leama  with  liiwer  leam  Iraiiiliig  liiaita, 
llieretiy  giving  llie  lm|ireaaiuii  iil'  a  greater  rale  iif 
rei'iivery  —  Ihia  iH'ing  a  reaiill  iif  ihe  greater  niimlier 
III'  Imlivhinala  hn|miving  (tu'eanae  they  were  liiiiially 
iiiilrahieii).  Imt  iluliig  au  al  eaaenllally  eiiiiHiaiil  ralea, 

1.  Keaiilla  were  eaaenllally  lilenlleal  fur  |ierfurmanee 
meaanreil  In  lerma  of  either  Imliviiliial-aklll  ur  leam- 
aklll  iierturmanee,  willi  aiiine  relatively  mlniir 
exeepllunai  (a)  ihe  leim-aklll  iierfiirmanena  are  mure 
reaiatani  lu  ileereiiiecla  with  Ine  luwer  leam  training 
liiaila  (helow  40%  iinlrained),  Iml  then  are  mure 
aerinualy  affected  by  higher  team  iralnliig  liiada  (ahuve 
40%  unirained).  relallve  lo  the  average  Imllvidual-aktll 
|ierfurmanre,  and  (b)  the  latter,  ihe  average 
indivldnal-akill  performanrea,  are  relatively 
iinaffei'leri  by  the  luweat  levela  iif  leam  training  hiada 
tlO%,  piiaallify  lu  aa  high  aa  20%  unirained). 


Thu  mithori  auggcHtud  fluid  li-iting  for  vurificalion  or  modification,  and  although  “untrained"  for  a 
laboratory  may  not  directly  tranilatu  to  “untrained"  in  an  operational  context,  they  made  tentative 
ruconimundationM  fur  the  inaintunancu  of  operational  combat  rcadinega  when  peraonnul  turbulence  and 
turnover  are  aevurci 


(n)  if  fewer  lliiti  10%  «f  the  (team  meiiibeni)  are 
iiitirained,  llien  ihe  lieiil  atraleay  wuuld  Im>  In  amiaii  Ihe 
iinlrained  (lerMiiia  unifurmly  ihruiighoul  •»  a>  lu  miiiliiiiav 
ihe  prufNiriioii  of  itniraiited  perMinnel  In  any  line 
(leaiii).  .  .  On  tlie  ulher  hand,  (h)  If  ihe  iiertnniiel 
liirhiileni'e  and  lurnnver  helweeii  mill  irainina 
(i|i|Hirliinilieii  !■  greater  than  40%,  then  ihe  hem  mralegy 
(and  iirulialily  llie  niiMl  riMl  effti'live)  la  lu  aaaign 
inakiniiiin  nmiiliera  uf  iinlrained  iiienihera  lu  I'lirlain 
leaiiia  and  In  aehediile  iIiiim'  leama  fur  earlier  main  Iralning 
inlaaiiilia, 


Aluxutidur  and  Coopurhaiid  (MXifi).  propoaiiig  that  any  opuratioiiiil  definition  of  load  will  be  laak 
Hpecific,  liNlud  huiiiu  pUiiural  cuiiaiduratioim  found  in  their  review  of  the  llturaluru,  They  include  event 
rutua,  input  noiau,  nunihur  of  affucled  Nunaorn.  number  uf  uvunta  controlled  by  the  reaponding  ayatem. 
informaliun  proceaaing  rate  required,  ratio  of  required  time  to  available  lime  for  proeeaaing,  number  of 
input  event  cluaaea  which  niiial  be  ptoceaaed,  and  the  rate  at  which  apecific  operationa  muat  be  performed. 

rixcepi  for  a  iiolable  early  aludy  by  (ihapman,  Kennedy,  Newell,  and  Biel  (l<^5<'>),  an  inverae 
relalionahip  ia  alnioat  aiwuya  found  between  taak  load  and  team  functioning, 

In  the  ('.hupiiian  Siiidy  conducted  in  KAND'a  .Syatem  Heaearch  Laboratory,  a  “ayaleina  environment" 
wua  aimulated.  An  aliciiipt  waa  made  to  produce  a  cloae  approximation  to  “fulUacule,  real-life 
orguniaullonul  behavior"  in  the  lahoratory.  The  kind  and  amount  uf  equipment  available  to  their 
laiioratory  "leama"  wua  not  varied,  nor  were  operational  pulieiea.  Taak  load  wua  varied  by  manipulating 
taak  difficulty.  Aa  the  luaka  became  more  difficult,  Ihe  crew  menibera  began  to  queation  the  orguniKation'a 
goal,  the  adequacy  of  the  e(|uipmenl,  and  team  membera*  competence.  The  crewa  continued,  however,  to 
operate  effectively  even  when  Ihe  taak  load  waa  tripled.  Crewa  learned  lu  dialinguiah  between  uaeful  and 
noiiiia<‘ful  information  and  focuaed  on  imporlanl  evenla.  They  developed  and  uai>d  nmponae  ahoricuta  ua 
well. 


The  Chupmun  el  ul.  reaearch  aiiggeated  three  conditiona  neceaaary  to  promote  organixatlonal 
learningi  "clarify  the  goal,  give  the  orgunixalion  aa  a  whole  experience  with  laaka  of  increaaing  difficulty, 
and  provide  immediale  knowledge  (d'  reaulta." 


Training  (Nijwllvea 

Hull  and  Ri/.r.o  (l')7.'>)  believed  that  the  moat  critical  deficiency  of  leuin  training  ia  the  lack  uf  “clearly 
alulcd.  definitive  objeclivea  for  training  to  achieve."  The  taaka  required  uf  team  nienihera  have  not  been 
carefully  anulyx(‘d.  .Smude  (reported  hy  Hall  A  Rixao,  preaenled  a  aiiggeated  aeqiience  of  alepa  for 
the  accoinpliahnieiil  of  ayalemalically  derived  training  ohjeclivea.  The  alepa  included  a  deacriplion  and 
.'iiulyaia  of  the  operational  ayatem,  a  definition  uf  Ihe  taak  airuclure.  llie  accompliahmeni  uf  a  taak 
unalyaia,  the  preparation  of  detailed  taak  atalementa,  and  the  converaion  of  the  taak  atatemenla  into 
training  objeclivea. 


Id 


Sunuiuuy 


The  reiearch  reviewed  convergei  upon  the  eiUbHihed*einergent  task  distinction  as  a  critical 
consideration  in  the  training  of  teams.  Whether  or  not  conditions  can  be  anticipated  and  prepared  for  has 
an  obvious  impact  on  what  should,  or  even  can,  be  trained.  Established  situations  suggest  training  in 
procedures  and  policy.  More  emergent  situations  suggest  training  in  decision  making  and  perhaps 
instruction  in  what  not  to  do  in  certain  potential  circumstances.  Certainly,  the  considerations  proposed  by 
Boguslaw  and  Porter  (1%2)  for  effective  team  training  in  emergent  contexts  deserve  closer  investigation. 

Team  load  appears  to  he  a  measure  ol  ask  difficulty,  whether  the  difficulty  is  a  function  of  the 
number  of  less  than  optimally  trained  team  members  or  the  task  specific  factors  listed  by  Alexander  and 
Cooperband  (196S), 

The  notable  e.’‘ception  to  the  inverse  relationship  generally  found  between  task  load  and  team 
effectiveness  found  by  Chapman  et  al<  (1955)  may  he  related  to  their  attempted  creation  of  a  “fulUscale, 
reahlife  organiaatlonal"  atmosphere.  Their  suggestion^  for  the  promotion  of  organiaational  learning 
appear  to  have  merit. 

The  importance  of  adequate  training  objectives  has  long  been  recognised  in  the  educational 
psychology  literature  and  should  nut  be  overlooked  in  the  conduct  of  training  for  teams. 
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Oi^ganliation  and  Structure 

Team  tasks  may  be  urganixed  in  "series'*  or  in  "parallel."  Series  tasks  are  constructed  such  that  all 
relevant  individual  responses  must  be  performed  at  acceptable  criterion  levels  fur  a  task  to  be  considered 
Kuccessftilly  cotiipleted.  The  parallel  task  structure  considers  a  response  correct  if  responses  by  one  or 
mure  members  of  the  team  are  appropriate,  Klaus  and  Glaser  (I9(>R)  used  this  distinction  as  one  criterion 
for  differentiating  between  a  team  (series)  and  a  small  group  (parallel), 

The  nature  of  the  task  and  its  interdependency  on  other  tasks  will  greatly  impact  how  the  team  will 
be  organised.  The  organisational  variability  that  can  be  manipulated,  however,  can  influence  team  output 
(Meister,  197(i).  Briggs  and  Johnston  (1907),  fur  example,  reeuinmended  a  hierarchical  structure  for  the 
organisation  of  teams.  This  organisational  structure  allowed  the  team  decision  maker  more  control  over 
the  flow  and  exchange  of  data  among  the  members  and  minimised  infurmatiun-prucessing  capacity 
limitations. 

Kennedy  (1902)  coneeptualised  the  cooperative  human  organisation  as  a  kind  of  "synthetic 
organism"  in  which  individuals  become  components  or  organs  of  a  different  entity.  Temporal  processes 
(growth  and  development)  are  the  outstanding  aspects  of  the  organismic  view  of  a  team,  and  performance 
effectiveness  is  a  function  of  level  of  development  (Alexander  A  Cooperband,  )%5).  The  process  of 
adaptation  by  the  team  to  the  emergent  eharaeteristies  of  its  environment  accounts  for  increased 
performance  effectiveness.  The  emphasis  is  on  cognitive  aspects  of  learning.  If  this  concept  of  the  team  as 
a  developing  organism  is  adopted,  the  objective  of  team  training  would  be  to  raise  the  team  performance 
level  by  raising  the  level  of  team  development.  The  types  of  questions  to  be  answered  In  a  research 
program  oriented  toward  the  synthetic  organism  point'oGview  would  include i 

1.  What  kind  of  behavior  can  he  expected  at  various  stages  of  development? 

2.  How  ran  these  stages  be  recognised  and  measured? 


3.  What  proceiiei  underlie  changes  in  team  behavior? 

4.  How  are  these  stages  of  development  and  their  representative  behaviors  related  to  team 
performance? 

5.  What  manipulatable  factors  affect  the  rale  and  level  of  development  of  the  team? 

Morrissette,  Hornseth,  and  Shellar  (1975)  investigated  the  effects  of  two  conditions  of  team 
organiaalion  (division  of  labor  versus  redundancy)  on  the  detection  of  randomly  presented  signals  shown 
on  circular  display  windows,  Under  the  division  of  labor  arrangement,  each  member  of  a  two-man  team 
assumed  responsibility  for  signal  detection  on  different  display  screens.  The  redundancy  arrangement 
members  each  monitored  all  displays.  Redundancy  provided  a  back-up  capability  which  reduced  the 
probability  of  non-detection  of  signals  whereas  division  of  labor  reduced  individuol  team  member 
workload.  Long  detection  times  were  found  under  the  division  of  labor  team  organiaation  but  not  under 
the  redundancy  arrangement.  The  authors  concluded  that  for  the  type  of  monitoring  task  used,  a 
redundant  team  arrangement  was  considered  mon;  effective. 


Gwperatlon 

» 

In  the  United  States,  It  Is  generally  assumed  that  the  spirit  of  competition  is  tlic  best  atmosphere  for 
progress.  fL'ines  (1%.5)  took  exception  and  drew  an  illustrative  contrast  between  the  concepts  of 
competition  and  cooperation  wli*<  was  based  on  the  early  definitions  and  findings  of  Ueutsch  (1949a, 
1949b).  Cooperative  situations  w(v.'c  described  as  "prumolively  interdependent"  with  respect  to  goals,  in 
that  the  move  lei't  of  any  imiiviu'lual  toward  a  goal  increases  the  possibility  of  other  team  members 
reaching  that  goal.  Competitive  Nituations  were  seen  a*,  'contriently  interdependent,"  in  that  the 
muv;unent  of  any  individual  towiucl  a  goal  decreases  the  posM  u'‘iy  of  other  members  of  the  team  reaching 
tin*  goal.  Competition  was  seen  aii  u  corrosive,  destructive  force  wh.le  cooperation  was  viewed  as  lending 
itself  to  a  positive  state  of  group  feeling.  Cooperation  was  also  viewed  as  promoting  both  verbal  and 
nonverbal  communications  leading  to  a  closer  feeling  oi  group  Involvement. 

With  respect  to  cooperation,  Alexander  and  C.ooporband  (19(>5)  described  it  as  "learning  the 
strengths  and  weaknesses  of  one  another,  learning  when  the  others  want  help  and  when  they  do  not  want 
it,  learning  to  pace  one's  activities  to  fit  the  needs  of  all,  and  learning  to  behave  so  that  one’s  actions  are 
not  ambiguous." 

McRae  (19f)(i)  believed  that  the  effectiveness  of  small  combat  teams  (U.S.  Army)  is  a  function  of  the 
degree  to  which  team  members  cooperate  and  coordinate  their  efforts,  The  objective  of  the  study  was  "to 
discover  and  apply  principles  for  the  design  of  team  training  that  will  increase  team  cohesion  and 
efficiency,  .  .  and  to  test  whether  such  training  will  affect  the  individual's  behavior  when  he  is  assigned 
to  a  team  other  than  the  one  in  which  he  was  trained."  In  an  attempt  to  train  the  desired  behaviors,  team 
members  were  required  (a)  to  attend  both  to  what  other  members  were  doing  and  to  the  impact  of  their 
behavior  on  the  group  task,  (b)  to  communicate  relevant  observations  and  suggestions  to  other  members, 
and  (c)  to  perform  the  function  of  other  members  who  weie  overloaded.  The  information  to  be  extracted 
involved  the  relationships  between  the  interaction  of  a  working  team  and  its  effectiveness.  The  task  was  a 
group  maae  problem  that  could  be  solved  only  by  verbal  interaction  of  all  team  members.  It  was  found 
that  information  exchange  about  specific  aspects  of  the  las'a  was  positively  related  to  team  effectiveness. 
Information  exchange  about  team  procedures  or  organiaation  did  not  produce  the  same  beneficial  results. 
The  data  also  suggested  that  more  interaction  was  required  for  more  difficult  tasks. 
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CoanUiution 

Crew  coordinBtion  may  be  defined  from  two  different  penpectivei:  at  a  synchronization  of  action 
within  a  group,  or  as  the  improvisation  of  responses  among  group  members  to  meet  situational 
contingencies  (Hood,  Krumm,  O'Sullivan,  Buckhout,  Cane,  Cotterman,  ft  Rockway,  1%0): 

A  group  of  penoni  or  objecli,  working  to  fulfill  •  common 
purpose,  sre  laid  to  be  coordinated  when  they  behave  aa 
required  within  a  time  scheme  or  cycle,  .  .  All 
coordination  activities  are  Hated  as  standard  operation 
procedures  (SOP),  and  all  formalised  crew  procedures  are 
essentially  of  this  type.  .  ,  Crew  coordination  may  also  bn 
viewed  aa  a  measure  of  the  extent  to  which  individuals 
participate  effectively  in  solving  problems  for  which  a 
slock  answer  Is  not  available  to  the  crew  as  such, 

The  essential  characteristics  of  the  latter  type  of  crew  coordination  were  listed  by  Hood  et  al.  (1960): 

1,  Each  team  memlter  identifies  and  shares  the  group 
problem  and  ubjeclivn  in  addition  to  his  own 
responsibiillies, 

2.  Each  team  member  responds  al  least  partly  as  a 
function  of  the  responses  he  ohserves  other  team 
meiniiers  make. 

II.  Each  team  member  pays  attention  to  the  responses 
made  by  at  least  one  other  team  member  with  respect 
to  the  team  objective  as  reflected  in  the  second  team 
(iietivber's  responsibilities  and  output. 


Team  coordination  may  take  different  forms  as  a  function  of  the  context  in  which  it  is  required.  A 
relevant  distinction  within  the  team  training  context  is  coordination  within  established  vs.  emergent 
situations.  “In  the  established  situation,  events  are  repetitive  and  predictable  and  there  are  specified  and 
detailed  rules  for  handling  them"  (Hall  ft  Rizzo,  1975).  Coordination  may  also  result  from  planned  and 
executed  individual  acts.  In  this  context,  the  individual  skill  attainment  is  an  important  ingredient  and 
effectiveness  may  be  viewed  as  the  sum  of  the  individual  proficiencies.  An  example  is  the  performance  of 
a  symphony  orchestra  following  sheet  music  and  cootdinated  by  a  conductor. 

“In  the  emergent  situation,  events  are  unpredictable  and  there  may  bn  more  than  one  equally  good 
solution  to  a  problem."  Coordination  is  a  product  of  member  interaction  with  improvisation  and 
impromptu  response  generation.  Individual  skill  remains  important,  but  rigid  formats  are  not  adhered  to 
and  the  end  product  may  be  more  than  the  sum  of  individual  skills.  This  situation  is  exemplified  by  a  jazz 
ensemble  which  performs  relatively  free-furm  with  variations  naturally  emerging. 

In  examining  crew  interaction  and  coordination.  Hood  et  al.  (19()0),  reported  a  series  of  tests  given  to 
B-52  crew  subteanis.  An  Operating  Procedures  Test  was  administered  to  measure  awareness  of  the  “who" 
and  “when"  aspects  of  task  accomplishment.  An  Academic  Cross-Knowledge  Test  was  given  as  a  measure 
of  knowledge  of  “who  does  whal"  in  a  crew.  A  Leader  Behavior  Description  Questionnaire  concerned  with 
aircraft  commander  traits  of  “consideration"  and  “initiating  structure"  was  given  to  assess  the 
relationship  with  crew  proficiency.  Finally,  an  Attitude  Inventory  was  included  to  assess  crew  members' 
attitudes  toward  the  Air  Force,  toward  their  specific  job  assignment,  and  toward  other  members  of  their 
crew.  A  fair  synopsis  of  the  findings  on  the  manner  in  which  crew  coordination  developed  follows: 

In  the  ibisncf  nf  iprriflr  rulra  rngxrding  ilindard 
oppriiing  pruerdum,  crrwx  will  t«nd  to  develop  ihnir  own 
procmium.  Thxiv  will  bo  •Imilsr  In  moil  indtnrnt 
(Ihn'iuxo  of  oquipmonl  lorsllon  snd  crew  Irsining), 
illhough  inexporlonrod  rrrsfx  will  lond  to  develop  wsyi  of 
sci'ompllthlng  luka  thsi  ere  unlike  ihoie  uied  by  more 
■eiioned  erewi.  Aa  rrew  nirnibera  gsin  experienre  In 
flying  together,  their  sttitudea  lowsrd  eirh  other  ire 
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inodifun!  to  bot'oiiit*  inort*  iuvepliii|t  SimiiltAoeoiiii  with 
ihit*  attitude  tiiodiftratioti  then*  devidu|>«  an  inereaiip  in 
fjrxibiht).  Onw  interaction  in  iiiercaiied  to  the  point 
where,  depending  ti|K»n  cireunutaiu*eii  exiNling  at  the 
ittMinetit.  there  ih  an  interchange  of  reaponeibilitteff. 

OewK  with  IcMM  total  flying  ex|H*rience  !«(Hun  ti»  indicate  a 
certain  rigidity  in  aceompliahing  taaka.  in  the  aenae  that 
there  tn  a  reliance  un  more  fixed  operating  proeisiurea.  Ax 
ihexe  erewx  gaitt  ex|M*rieiiee.  they  either  dixrover  for 
ihenixtdvex  iitiproved  wayx  of  aeeoniplixhing  taxkx,  or  they 
learn  thexe  from  dtta'uxaionx  with  other  erewx.  In  either 
event,  they  ronforn*  to  melhodx  lined  by  the  majority  of 
erewx. 

Ah  wcapdii  hvsIciiis  l)(‘gun  to  roqiiin-  mon*  HophiHlirated  training  devices  to  realistically  simulate 
operational  prolilcni  '^itiiuiiotis,  operators  were  required  to  pace  or  sequence  their  activities  with  other 
operators.  As  cornplc.v  as  training  devices  and  simulators  were  at  that  time,  they  provided  for  the 
simultaneous  training  of  no  mure  than  two  operuturs. 

Kruinin  (i*irit>)  reported  an  early  assessment  of  the  value  of  linking  simulators  or  training  devices  for 
tile  purpose  of  promoting  crew  (utordinatiuii.  The  devices  eicetrunicaliy  coupled  were  the  B-52  Flight 
.Simulator  and  the  T~2A  Kadui  Trainer  which  allowed  two  pilots  and  two  navigators  practice  on  a  wide 
range  of  tusks  which  required  coordination.  During  simulator  flight  checks,  items  were  selected  in  terms 
of  their  oricniuliun  to  individual  proiiciency  or  to  crew  coordination  activities. 

Th(‘  uiilhor  com  luded  that  prop<‘r  use  of  integrated  flight  simulators  did  result  in  an  appreciable 
improvement  in  crew  skills  even  though  slalisticaliy  significant  differences  in  crew  coordination  skills 
wcr«<  not  found  for  tin*  pilot  groups  and  only  slight,  but  significant,  differences  were  found  for  the 
navigator  groups.  The  luck  of  pruclicully  significant  differences  was  attributed  to  the  fact  that  the  crews 
had  reetdved  all  of  their  aerial  instruction  bttfore  the  final  simulator  test  was  given.  Any  differences  as  a 
result  of  the  integrated  simulutur  missions  eould  have  been  neutralized  during  the  aerial  missions. 

Mes(*urch  reviewed  by  (iullins  (1*177)  indicated  that  the  development  of  coordinulive  skills  is 
iinportaiii  to  team  lucmlierH'  "knowing  what  to  do.  when  to  do  it.  and  particularly  why  they  should  take 
particular  actions."  He  summarized  the  eoneepts  believed  to  foster  the  development  of  coordinative  skills 
to  in<'hide  "uti  awanmess  of  the  total  system  by  eaeh  member  and  the  relationship  of  his  task  to  all  other 
tasks,  and  understanding  of  the  characteristics  and  functioning  of  the  environment  and  the  relative 
importance  of  various  events,  and  the  development  of  innovations  for  better  organizing  team  activities." 


(ionunimlcation 

Glaser  and  tilan/cr  (1%5)  broadly  referred  to  communication  within  the  team  structure  as  "all 
interaction  between  team  members  and  lietwceii  the  team  and  the  environment  that  is  necessary  fur 
accomplishing  u  task.”  (iommunication  outputs  from  one  individual  serve  as  inputs  for  othet  team 
members.  These  cominiinicatiun  "links"  were  analyzed  to  describe  team  operations  and  14  descriptive 
variables  were  identified: 

1.  "Link  frequency"  referred  to  the  number  of  communication  links  over  which  the  members  of  a 
team  communicated  and  was  considered  an  indication  of  the  complexity  of  the  team's  communication 
structure. 

2.  "('.oniniiinicatiun  frequene. "  concerned  the  extent  to  which  links  were  used  and  was  considered  a 
measure  of  team  activeness. 
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3.  '‘Couiicurrent  ac  ivity”  was  a  measure  of  the  extent  to  whi‘?h  team  members  all  aetet)  at  the  same 
time  which  eontrolled  the  availability  of  team  members  to  lake  on  additional  responsibilities  during  busy 
periods  or  during  a  redm^tion  of  personnel. 

4.  '‘Process  differentiation''  was  a  categorization  of  tasks  in  terms  o  '  a  number  of  classes  of  activities 
and  was  considered  a  measure  of  the  type  of  team  (i.e.,  observing  type  versus  decision  making  type). 

5.  "Input  magnitude"  referred  to  the  complexity  of  input  stimuli  and  described  the  extent  lo  which 
the  team  handled  several  simultaneous  inputs. 

6.  "Scqtience  predictability"  reflected  the  extent  to  which  team  functioning  could  be  predicted  on 
the  basis  of  pr(!ceding  acts.  High  predictability  was  considered  to  lead  to  fewer  operating  errors. 

7.  "Intra-team  dependence"  concerned  the  extent  to  which  team  inputs  were  generated  by  other 
team  members  and  was  considered  a  measure  of  team  self-containment  which  was  believed  to  lead  to 
better  team  control. 

8.  "(iominuiticalion  media"  implied  different  problems  with  reliability  and  different  training 
requirements. 

0,  “Comiminication  signifiance"  referred  to  the  processing  and  integration  of  messages  by  a  control 
individual  on  the  basis  of  relevanc'e  to  the  team  goals. 

10.  “Output  irre  'ocability"  described  the  extent  to  which  a  team  output  could  not  be  correc.ed  or 
changed,  once  mad( . 

11.  "Anticipatory  cuing"  referred  to  clues  in  a  sequence  of  activities  which  came  from  activities 
several  steps  earlier  and  served  a  preparatory  function. 

12.  "Urgency"  was  a  tmtasure  of  the  speed  and  prc.ssure  requirements  under  which  team  operations 
took  place. 

13.  "Saturation"  considered  the  likelihood  that  external  inputs  could  occur  at  a  grimter  rate  than 
could  be  adequately  batidled. 

14.  "Supervisory  and  emergency  ratio"  described  the  inclusion  of  a  supervisory  structure  and  its 
usefulness  in  emergency  situations. 


Radio  comiiiunications  between  ground  controllers  and  pilots  were  investigated  via  simulation  by 
Uoftus,  Dark,  and  Williams  fid?')).  It  was  hypothesized  that  processing  appropriately  with  controller- 
issued  instructions  could,  under  certain  conditions,  heavily  tax  a  pilot's  memory.  Frequent  problems  were 
expected  to  occur  when  (a)  a  controller  message  contained  more  than  one  instruction  and  (b)  it  was 
necessary  lo  perform  some  kind  of  distracting  activity  between  the  time  an  instruction  was  issued  and  the 
time  that  the  instruction  was  acted  upon.  The  manner  of  encoding  numerical  information  was  also  varied. 

The  major  results  were  predictable  from  theories  of  basic  human  information  processing.  Much  of 
the  variance  appeared  to  be  accounted  for  by  what  kind  of  information  was  being  recalled.  Place 
information  was  remembered  well,  frequency  information  was  remembered  relatively  poorly,  and 
memory  for  code  information  fell  in  between.  The  number  of  messages  that  the  subject  was  reouired  to 
remember  had  a  large  effect  on  the  probability  of  responding  correctly  to  any  one  message.  Forgetting 
o<Turred  over  an  interval  of  15  seconds  following  message  reception  and  the  encoding  scheme  accounted 
for  a  relatively  small,  but  reliable,  amount  of  the  variance. 
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Irrelevant  (non>reqiiire«J)  onmmunu-atioiiK  were  reported  by  Mrittnr  (l*)76)  to  have  a  negative  effect 
on  team  performance.  Air  Defenne  operator  |terforinanne  aaaesamenti  indicated  that  a  portion  .uf 
communicative  exchangea  were  Hocial  in  naiunt  and  contributed  only  to  chaiigea  .'n  morale,  it .  wat 
recommended  that  team  commuiiicatiuna  be  r  nimiaed  except  when  rttquired  inforoiatioii  coiiliJ  be 
secured  only  in  that  way. 

Meiater  further  reported  from  hia  examination  of  the  literature  that  visual  comniunicaton  meth>  da 
were  more  effective  than  verbal  communicatioiw  in  aerial  intercept  atudier  «xtnducted  at  Ohio  Stale 
University.  Teams  trained  with  visual  channels  alone  performed  aa  well  aa  thoae  trained  with  both  viaual 
and  verbal  channels. 

Differencea  in  teem  performance  were  alao  reported  aa  a  function  ( f  both  conimunicatiun  structure 
and  communication  pattern  (Meisler.  1476).  A  structure  which  permitted  more  direct  Iranainisaion  of 
information  was  preferable  and  the  pattern  of  messages  changed  as  a  fun'^tion  of  both  training  and 
characteristics,  but  the  practical  significance  of  these  el  anges  was  elusive. 


Team  Compoaition 

Meister  (1476),  in  discussing  team  eompoailion.  first  distinguished  it  from  team  organixation  by 
specifying  that  composition  faclo's  do  not  vary  when  the  indivitlual  i..ovea  from  one  team  to  another  wuile 
orgunixational  fuclors  are  re'al  d  to  the  'ay  individuals  are  used  in  a  given  team. 

Personality  variables  were  eniphasixod  as  a  eunlributor  to  those  team  member  behaviors  that  were 
not  considered  system  output;'’.  The  literature  reported  by  Meister  suggested  that  team  composition  on  the 
basis  of  member  personal  preferences  fostered  more  achievement  and  job  satisfaction  In  conlTMt, 
heterogeneous  groups  were  found  to  produce  a  higher  proportion  uf  I  igh  quality  solutions.  Helerogennuy. 
in  terms  of  ability,  was  also  found  to  produce  superior  performance.  Task  factors  appeared  to  be  the 
driving  condition.  It  was  suggested  that  heterogeneity  is  desirable  in  problem-solving  groups  as  each 
member  brings  different  resources  to  address  the  problem.  Homogeneity  was  considered  advantageous 
with  non-cognitivc  tasks  requiring  cooperation  as  homogeneity  may  be  more  conducive  to  ixmrdinalion 
activities. 


Sixe/Derision  Rule 

The  effects  of  team  sixe  and  the  “decision  rule”  used  to  define  what  was  meant  by  a  “.erm  response” 
were  investigated  by  Waag  and  Halcomb  (1472).  Team  si/e  varied  from  two  to  five  .. .embers  each.  The 
decision  rule  was  either  a  parallel  arrangement  in  which  the  team  response  could  be  produced  by  any  one 
or  more  of  the  team  members,  or  it  was  a  series  arrangement  in  which  the  team  response  was  prod;  iced  by 
the  combined  responses  of  all  team  members.  The  task  required  the  monitoring  of  a  visual  di'  play  ’  .i 
order  to  detect  aperiodic  signals  which  occurred  against  a  background  cf  discrete  regularly  c.'eurrsig 
events.  As  team  sixe  increased,  detection  performance  increased  inuependent  of  the  derisioi:  .ule 
employed.  As  the  decision  rule  moved  along  the  continuum  from  purely  parallel  (requiring  only  unr  team 
member  to  respond)  to  a  five-member  series  arrangement  (requiring  all  five  members  to  correctly 
respond),  detection  performance  deteriorated.  Along  with  an  observe'*  maximixation  of  detection 
performance  with  parallel  teams,  a  greater  .  umber  of  false  positives  were  also  found.  Th/se  false  hita 
increased  as  a  function  of  team  sixe.  Under  liie  leries  arrangen.  it.  false  alarms  w/re  completely 
eliminated.  Rules  derived  by  the  authors  included  the  use  of  the  parallel  decision  rule  when  one  is 
interested  primarily  in  increasing  the  number  of  c  rreci  detections,  the  use  of  the  series  decision  rul  t 
when  the  interest  is  in  miniinixing  false  alarms,  and  duplication  of  team  members  if  the  goal  is  to 
minimixe  total  errors. 


MeUter  (1976)  reviewed  the  relationship  between  tram  size  and  team  performance.  He  rep^  -  i  that 
teams  solved  problems  more  rapidly  and  correctly  than  ii:dividuais,  but  not  proportionately  so.  If  th  earn 
performance  output  was  described  in  units  per  individual,  th"  advantages  of  multi-individual  groups 
became  less  apparent.  This  may  have  resulted,  in  the  team  condition,  from  a  diversion  away  from  the 
primary  task  toward  integrative  and  coordinative  behaviors.  Meister  concluded  ti  at  the  nature  of  the  task 
performed  is  probably  the  crucial  factor  in  determining  the  significance  .if  tear,  i  size. 


Siunmary 

It  is  unlikely  that  the  organization  and  structure  of  “real-life”  operational  teams  is  flexible  enough  iu 
allow  serious  study  of  this  variable.  Any  attempt  to  study  organization  and  structure  by  altering  it  in  any 
context  other  than  a  fully  independent  simulation  is  likely  to  meet  with  considerable  resistance  by  nature 
of  the  obtrusiveness  of  the  research.  A  fully  independent  simulation  of  team  training  is  questionable  at 
this  point  by  virtue  of  the  uncertainty  about  which  variables  should  be  included  for  effective  transfer. 

Cooperation,  coordination,  and  (communication  deserve  serious  consideration  as  significant 
parameters  in  the  training  of  teams.  Particular  emphasis  should  be  directed  to  these  characteristics  in 
emergent  contexts.  Considerable  evidence  has  been  collected  which  suggests  that  these  may  be  the 
qualities  which  cause  team  ouijitit  in  emergent  situations  to  constitute  more  than  the  sum  of  individual 
inputs. 

Team  composition  variables  may  be  defined  as  collective  individual  characteristics  and  learner 
strategies  and  could  be  considered  the  interaction  of  these  individual  properties.  The  value  of  team 
composition,  then,  may  be  regarded  us  a  reflection  of  the  effectiveness  of  various  (mmbina.'ions  of  the 
individual  characteristics  and  strategics  discussed  earlier. 

Adding  members  to  a  team  in  a  parallel  arrangement  appears  to  have  <  erit  for  critical  tasks.  The 
excess  manpower  and  additional  expense  are  warranted  in  situations  where  an  error  may  have  grave 
consequences. 

For  non-critical  task.s.  an  effort  should  be  made  toward  the  "optimum”  team  size  —  that  which 
allows  maximum  efficiency  with  a  niinimum  drain  of  resources. 


VI.  KN()WI.E  D(;E  OE’  IttSULTS 


Team  Feedback 

Knowledge  of  results,  while  considered  fundamental  in  the  learning  process,  leads  to  some  '.inique 
problems  within  complex  team  training  environments.  Three  considerations  listed  by  Alexander  and 
Cooperband  (1965)  form  the  context  from  which  these  problems  emerge.  They  include  the  vaguene^^s  and 
difficulty  of  objectively  specifying  criteria  I'or  effective  team  performance  and  the  probability  that  team 
skills  require  different  feedback  procedures  than  do  equally  important  individual  skills  and  that  the  two 
forms  of  feedback  may  interface  ’.vith  one  another. 

The  following  series  of  studies  performed  at  the  American  Institutes  for  Research  contain  many  of 
the  considerations  discussed  earlier  in  this  review.  They  are  reported  here  as  a  unit  because  the  orientation 
of  each  is  toward  knowledge  of  results  and  a  relative  disregard  for  the  individual  contributio'.is  within  a 
team. 
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Kltiuo  and  Glaser  (l‘M)0,  3‘W)8.  1970).  as  pari  of  aelivities  performed  at  the  American  Institutea  for 
Hesearch  Team  Trainiitf^  Laboratory,  adopted  a  view  of  the  team  as  a  “single  response  unit"  having 
performance  characteristics  that  respond  m  operant  conditioning  techniques  much  as  an  individual 
re.^  ponds. 

Thi.s  view  by  Klaus  and  Glaser  (1960)  of  the  team  as  a  “modular  unit  having  performance 
eharuclerislics  which  can  be  effectively  influenced  to  provide  higher  and  higher  levels  of  proficiency"  was 
a  conceptualization  of  team  performance  with  .'tree  basic  assumptions.  The  first  was  that  the  leams's 
output  depends  on  defined  member  inputs.  The  set'ond  was  that  tbc^  team  itself  can  be  considered  a  unit  of 
investigation  with  nianipulutable  responses  independent  of  individual  performances.  The  third 
assumption  allowed  that  team  performance  varit's  with  the  consequences  of  team  responses  just  as 
individual  performances  vary  with  individual  consequences. 

Based  upon  these*  assumptions,  a  program  of  research  was  insliluled  to  measure  the  team  response  to 
various  reinforcement  contingencies  (Egerman.  Glaser,  &  Klaus,  1963:  Egerinan.  Klaus.  &  Glaser,  1962; 
Glaser,  Klaus.  X'  Egerman.  1962:  Klaus  &  Glaser.  I*f6().  I%5.  1968:  Klaus,  Grant.  &  Glaser,  1965:  Short, 
Cioiton,  St  Klaus.  1968), 

The  acquisition  and  extinction  of  a  team  response  was  investigated  (Glaser.  Klaus.  St  Egerman,  1962: 
Klaus  St  Glaser.  1968)  and  the  data  yielded  performance  curves  very  similar  to  those  that  would  be 
expected  from  studies  of  individual  behavior.  The  team  response  demonstrated  positively  accelerated 
response  acquisition  curves:  negatively  accelerated  extinction  curves;  spontaneous  rtTovery:  and  savings 
ill  terms  ol  response  reacquisilion.  Of  particular  interest  was  the  observation  that  individual  proficiencies 
appeared  to  remain  constant  concurrent  with  improvements  in  the  team  as  a  unit. 

Ill  a  continuation  of  the  Team  Training  Laboratory's  investigations,  the  effei'ts  of  adding  an 
additional  ineinbes  le  a  team  were  assessed.  The  added  member  served  in  a  parallel  moue  with  an  existing 
team  member  such  that  a  correct  individual  response  by  either  member  contributed  to  a  correct  team 
response  (Egerman.  Klaus.  St  Glasier.  1962).  Adding  redundancy  to  a  team  was  found  to  produce  a 
detrimental  effect  on  team  (lerformaiice.  With  the  parallel  arrangement,  one  nienibt'r  could  perform 
incorrectly  and  if  the  parallel  iticmber  performed  correctly,  the  incorrect  iiieniber's  inappropriate 
behavior  would  be  reinforced  because  of  the  correct  team  response. 

eriiiaii.  (ilaser.  and  Klaus  (I9(i.3)  further  investigated  the  effects  of  team  organization  using  three 
two-nieniber  team  arrangenienis.  The  serii's  and  parallel  arrangements  were  used,  and  an  ''individual" 
leani  arruiigciiieni  was  added,  ir.  which  one  prc'Selected  team  mcniber's  performanci*  was  reinforced.  The 
series  teams  showed  slight  iiiipcovcmeiit  over  performance  trials.  Earaliel  leanis.  however,  showed  a  13% 
decline  in  performance  profie'cncy.  The  meinbers  of  the  iiidiviiliial  leanis.  upon  whose  performance  teain 
output  depended,  showed  s.lighl  increasi's  in  proficiency  while  the  other  leani  members  showed  a  26% 
reduction  in  proficiency  as  a  function  of  reinforcement  for  both  correct  and  incorri-cl  performance. 

The  fifth  report  in  this  series  (Klaus  A  Glaser.  1965)  reported  on  team  learning  us  a  function  of 
luember  learning  characl-ristics  and  practice  conditions.  Three-nieiiiher  leanis  were  composed  of 
individuals  of  low.  medium,  or  high  proficiencies  based  on  performance  during  individual  training.  The 
teams  were  further  differentiated  on  learning  ability  (fast  versus  slow  learners). , delay  in  tlie  initiation  of 
leani  Iraining  following  individual  training,  and  homogeneity  of  individual  prfificiency  within  teams.  The 
primary  findings  of  this  sli  dv  suggested  that  it  was  "individual  member  proficiency,  nr  level  of 
allainmeiil,  and  not  member  .'<*arning  ability  which  was  predictive  of  team  acquisition  rates."  And 
further,  that  “team  acq»'silion  was  a  direct  function  of  the  conditions  and  schedule  of  team  reinforcement 
during  team  training  as  determined  by  the  probability  of  a  correct  team  response." 
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The  remaining  two  reports  in  the  American  Institutes  for  Research  series  investigated  supervisory 
furnished  reinforrement  and  the  simulation  of  team  environments  (Kluus,  Grant,  &  Glaser,  1%S;  Short, 
("otton,  &  Klaus,  I%8).  Added  reinforcement  by  a  team  supervisor  had  as  its  purpose  the  maintenance  of 
individual  proficiencies  despite  a  lack  of  team  success  or  as  a  supplement  to  individual  reinforcement  in 
the  case  of  a  correct  team  output.  The  combined  use  of  team  and  individual  reinforcement  did  lead  to 
more  rapid  development  of  team  proficiency,  but  was  interpreted  as  functionally  no  more  valuable  than 
additional  practice. 

Short,  Cotton,  and  Klaus  (1%8)  studied  the  potential  advantages  of  simulating  the  team  setting  as  a 
learning  environment  for  a  single  individual.  Three  studies  “concerned  with  diminishing  the  effects  a 
reduction  in  the  frequency  of  reinforcement  attributable  to  team  formation"  demonstrated  that  it  was 
possible  to  "simulate  the  key  conditions  of  team  training  with  only  one  subject  and  that  simulated 
environinents  are  conducive  to  the  study  of  factors  affecting  the  development  and  maintenance  of  a  team 
response"  (Klaus  Hi  Glaser,  1%8).  Accurate  simulation  of  team  environments  was  seen  by  Klaus  and 
Glaser  (l%H)  as  producing  three  advantages.  They  included  a  more  replicable  stimulus  environment 
leading  to  better  isolation  of  main  effects,  a  reduction  in  research  costs  due  to  apparatus  and/or  the 
inclusion  of  larger  and  more  complex  teams  fur  investigation,  and  a  way  of  determining  when  sufficient 
information  has  been  collected  by  observing  when  the  siiiiiilated  teams  begin  to  perform  similarly  to  the 
regular  teams  in  the  laboratory. 

The  effects  of  individual  versus  team  perforitiatice  feedback  on  a  perceptual  inotor  task  were  studied 
by  Nebeker,  Dockstader,  and  Vickers  (h)7.'>).  Individual  versus  team  feedback  and  raw  scote  versus 
percentile  versus  no  feedback  were  varied.  The  authors  hypothesi/.ed  that  the  effects  of  feedback  would 
be  more  pronounced  when  directed  to  the  individual  as  opposed  to  the  group.  They  also  predicted  that 
feedback  efft'cts  would  be  additive  iti  that  the  combination  of  group  uiui  individual  feedback  was 
expe<’ted  to  produce  higher  performance  levels  than  either  alonts  It  was  additionally  byputbesiaed  that 
percentile  feedback,  by  virtue  of  its  coinparison  value,  would  iticrease  the  positive  effects  of  feedback. 

Being  idetitified  us  a  team  tnember  did  not,  of  itself,  increase  or  sustain  performance  when  effects  of 
feedback  were  cotitrolled.  Individual  feedback  was  nut  found  to  be  tnore  effective  than  group  feedback 
and  the  effect  of  providing  both  types  of  feedback  did  not  significantly  improve  perfurtnance.  The  results 
also  indicated  that  individuals  do  perform  better  with  feedback  thiiii  without,  but  that  it  did  not  mutter 
whether  the  feedback  was  in  percentile  or  raw  score  form.. 

A  possible  explanation  for  the  luck  of  positive  findings  was  in  the  type  of  group  construction  used. 
The  groups  were  not  constructed  to  emphasi/.e  greater  interdepmnlence  and  coordination.  The 
interdependence  in  this  study  was  liniittui  to  that  accrued  through  summed  group  output  and  no  rewards 
we.f  »)ffered  as  iiiducements  to  perform. 


Team  (!«HUu>nsus  bmlhark 

'I'l’.c  cli'ectivcness  of  provirling  “teuni  consensus  feedback"  to  Army  surveillance  image  interpreters 
was  investigated  by  (IcM'krell  (l%H).  Bused  upon  the  following  two  general  principles,  five  feedback 
conditions  and  a  i  tiitrol  were  varied:  (I)  If  multiple  image  interpreters  independently  arrive  at  the  same 
idcntificMtiiiii.  tb  -  identification  curries  a  high  probability  of  being  correct,  and  (2)  Interpreters  who 
discuss  conflic'.ng  identifications  often  resolve  the  conflict  by  agreeing  upon  the  correct  identification. 

/\  "serial  consensus"  feedback  condition  involved  three>member  teunis  in  which  members  identified 
different  images  and  then  traded  seats  in  order  to  check  the  work  of  their  teammates.  A  discussion  phase 
followctl.  and  a  team  detenninution  was  made  by  majority  vote.  An  “immediate  consensus"  feedback 
('(tndition  required  examination  of  the  same  image  by  all  three  team  members.  Individual  results  were 
overluyed  and  compared  with  the  final  determinution  again  made  by  majority  vote.  A  “delayed 
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consentuR"  feedback  condition  wa»  aimilar  to  the  immediate  condition  except  that  three  different  images 
were  evaluated  by  each  team  member  before  the  diacuaiion  and  consensua  judgment.  A  “precise  team 
feedback"  condition  was  similar  to  the  immediate  condition  except  that  the  ter  n  was  provided  with 
correct  location  and  identification  information  following  each  team  determination.  A  “precise  individual 
feedback"  condition  required  all  interpreters  to  perform  as  individuals  and  correct  information  was 
provided  as  feedback.  In  the  control  condition,  all  interpreters  worked  as  individuals,  and  no  feedback 
was  provided. 

The  primary  results  are  listed  below: 

1.  Interpreters  working  in  teams  with  consensus  feedback  showed  greater  overall  improvement  in 
performance  than  did  interpreters  working  alone  with  no  feedback. 

2.  The  consensus  feedback  methods  in  which  interpreters  checked  their  teammates'  reports  after 
each  image  determination  resulted  in  greater  average  gain  in  proficiency  than  consensus  feedback  after 
multiple  determinations. 

3.  The  precise  feedback  methods  resulted  in  the  greatest  average  gain  in  interpreter  proficiency. 

4.  Differences  among  the  experimental  methods  were  attributable  to  improvements  (n  target 
identification  rather  than  to  improveineiits  in  target  detection. 

The  major  hypothesis  of  the  study  predicicd  that  “individuals  working  in  teams  with  consensus 
feedback  would  improve  more  in  performance  than  individuals  working  alone  with  no  feedback"  and  was 
confirmed.  As  a  method  of  maintaining  proficiency,  the  team  consensus  method  also  appeared  to  have 
merit. 

Four  follow-on  experiments  were  reported  by  Cockrell  and  Sadacca  (1971)  in  which  the  teem 
consensus  feedback  method  was  further  investigated  as  a  technique  for  ^naintaining  and  enhancing  the 
proficiency  of  image  interpreters  working  with  surveillance  systems.  The  use  of  team  consensus  feedback 
again  resulted  in  performance  improvements  over  a  control  team  operating  individually  with  no  feedback. 
The  greatest  improvement  was  again  in  the  area  of  target  identification  although  reductions  in  the  number 
of  false  alarms  were  also  found.  Low  proficiency  interpreters  showed  the  most  significant  gains  and 
interpreters  assigned  to  teams  that  were  heterogeneous  in  terms  of  proficiency  achieved  greater  gains  than 
did  members  of  h.unogencously  constructed  teams.  The  results  suggested  that  low  proficiency  operators 
gained  through  their  collaburatiuii  with  more  efficient  operators.  There  was  no  evidence  of  a  main  effect 
of  team  discussion  or  team  size. 


Contrived  Feedback 

Team  output  is  mure  apparent,  and  therefore  easier  to  Bhsess.  than  is  individual  output  within  a  team 
context.  Consequently,  team  members  are  generally  more  likely  to  receive  team  feedback  than  individual 
feedback  regarding  their  individual  levels  of  performance.  In  a  study  by  Johnston  (1967),  team  feedback 
was  fabricated  by  instructing  subjects  that  they  had  a  partner  in  a  tracking  task  and  that  post-trial 
feedback  represented  a  team  score  relative  to  average  tracking  performance.  The  feedback  provided 
actually  represented  that  particular  subject's  performance  relative  to  a  “manipulated  criterion"  which 
effectively  varied  the  levels  of  "team  feedback." 

The  subjects  accepted  credit  for  good  performances  (often  solely  a  function  of  a  lenient  criterion)  and 
blamed  poor  performance  (actually  due  to  a  more  stringent  criterion)  on  their  contrived  partners.  The 
results  were  interpreted  in  support  of  team  feedback  as  a  determinant  of  individual  behavior  motivated  by 
a  desire,  on  the  part  of  the  individual,  to  produce  above-average  performance. 
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The  identification  and  correction  of  individual  errori  wai  cited  by  Hall  and  Riaao  (1975)  ai  a  major 
source  of  difficulty  in  team  training.  The  value  of  providing  error  information  ai  feedback  was  not 
queitioned  in  established  situations,  but  in  more  emergent-type  situations,  it  was  hypothesiaed  that  error 
information  might  perpetuate  the  procedure  used.  In  complex  team  tasks,  there  may  be  more  than  one 
correct  procedure.  If  a  particular  solution  generates  feedback  confirming  it  as  correct,  the  likelihood  of 
that  solution  being  applied  in  subsequent  similar  situations  is  likely  to  increase  with  a  corresponding 
decrease  in  the  probability  that  other  correct  (and  perhaps  better)  solutions  will  be  selected.  The  authors 
suggested  that  “training  scenarios  should  be  analysed  to  determine  criticai  procedures,  decision  points, 
communications,  and  coordinated  activities  which  may  be  directly  or  indirectly  linked  to  the  mission 
outcome.  ...  A  feedback  schedule  may  then  be  established  for  critical  mission  events." 


Summary 

The  types  of  feedback  provided  (individual  or  group)  certainly  vary  with  the  model  of  the  team 
employed.  If  the  team  is  viewed  as  an  organismic  entity,  then  group  feedback  is  appropriate.  If  the 
individual  contributions  of  :  am  members  are  considered  more  important,  then  individual  feedback  is 
more  important.  If  the  opinion  is  that  a  team  is  some  combination  of  both,  then  a  combination  of  group 
and  individual  feedback  commensurate  with  their  relative  contributions  to  team  output  seems 
appropriate. 

There  seems  to  be  little  dispute  that  individual  competency  is  important  no  matter  which  model  is 
employed.  A  feedback  schedule  which  develops  individual  proficiency  with  individual  feedback  and  team 
proficiency  with  a  combination  of  group  and  individual  feedbacks  seems  viable.  A  combination  of  both 
feedback  types  in  the  team  environment  follows  from  an  assumption  that  the  individual  must  still 
perform  to  some  minimal  level  so  as  not  to  decrease  team  efficiency. 


VU.  raVOilMANCE  OBJErnYES/MEASlIREMENT/EVALllATION 

Performance  objectives,  to  be  maximally  useful,  should  be  operationally  defined  and  derived  from  a 
deliberate  series  of  steps.  They  should  also  form  the  basis  for  performance  measurement.  Wagner  et  al. 
(1977)  described  three  characteristics  of  a  "systems  approach  to  training  development."  The  objectives 
must  describe  behaviors  that  will  be  performed  in  the  test  situation,  should  specify  the  conditions  under 
which  these  behaviors  will  be  performed,  and  should  include  performance  criteria. 

With  respect  to  aircrews,  the  goal  of  performance  measurement  was  described  by  Vreuls  and 
Wooldridge  (1977)  as  the  provision  of  information  capable  of  guiding  many  different  kinds  of  decisions. 
In  order  to  provide  the  necessary  information,  measurement  should  have  "demonstrated  diagnostic  power 
and  validity."  The  authors'  position  held  that  adequate  diagnostic  measurement  would  have  to  include 
measures  of  basic  abilities,  subject  matter  knowledge,  past  performance,  and  current  task  performance. 
Two  methods  were  described  for  deriving  the  measurement  samples  needed:  (a)  measure  “everything 
that  moves"  at  the  onset  and  later  decide  what  is  important,  or  (b)  initially  reduce  all  possible  measures  to 
a  smaller  set  of  measure  candidates  by  some  method  other  than  empirical  data  collection  and  test  that 
smaller  set  in  order  to  establish  final  measures  and  fonnats.  Measuring  "everything  that  moves"  is  neither 
cost-effective  nor  practical  and  the  greater  proportion  of  flight  task  variability  has  been  accounted  for  by 
fewer  than  15  variables  (Vreuls  A  Wooldridge,  1977). 

The  approach  for  development  of  performance  measurement  recommended  by  Vreuls  and 
Wooldridge  was  described  in  five  steps.  A  measurement  analysis  step,  a  design  and  development  of  the  1st 
data  acquisition  system  step,  a  data  collection  step,  a  statistical  analysis  step  to  select  important  measures 
and  interrelationships  for  describing  and  diagnosing  performance,  and  a  utility  test  step. 
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Although  derivftd  from  an  aircrew  environment,  the  following  generaliKitloni  offered  by  Vreuli  and 
Wooldridge  are  aasumed  to  be  applicable  to  command,  control,  and  communication  environmenta  ai  well. 
The  keys  to  good  flight  performance  meaiuretoent  were  described  as  including  adequate  sampling  of 
generally  generic  decisional,  procedural,  mias{on*related,  and  perCeptual*motor  skills;  clear  definition  of 
the  time  frame  for  observationM;  clear  delineation  of  tbe  boundaries  of  desired  performance;  use  of  the 
fewest  reliablt!  data  points  net’essary  to  compare  actual  to  desired  performance;  and  considerations  of 
different  information  formats  which  are  responsive  to  the  needs,  capacities,  and  limitations  of  the 
operator. 

(ilanser.  (ilaser.  and  Klaus  (MK’it))  developed  a  Team  Performance  Record  as  a  formal  procedure  for 
the  ovenll  description,  analysis,  and  evaluation  of  team  performance.  The  requirements  for  the 
procedure  included  clearness  and  explicitness  as  to  the  nature  of  the  behavior  to  be  recorded  and  a  close 
relationship  to  the  kind  of  behavior  which  actually  appears  in  team  of  the  type  being  observed.  Nineteen 
categories  were  initially  developed  representing  critical  factors  in  the  performance  of  Navy  teams  in 
general.  Within  each  category,  effective  behaviors  and  ineffective  behaviors  of  observed  incidents  were 
noted.  The  final  geni^rul  Team  Performance  Record  consisted  of  l.H  critical  areas  of  team  performance 
based  on  a  wide  range  of  ships,  personnel,  functions,  types  of  teams,  and  types  of  problems.  These  critical 
areas  were  (a)  availubilily  and  readiness  of  equipment  and  materials,  (b)  composition  of  group  and 
assignment  of  inenibers,  (c)  briefing  and  preparation  of  personnel,  (d)  interest  and  morale,  (e)  safely 
precautions,  (f)  cuni;nunicatiun  procedures  and  coordination  of  information,  (g)  knowledge  of  equipment 
and  its  operation,  (It)  knowledge  and  performance  of  individual  duties,  (i)  judgment  and  planning,  (j) 
cheeking  and  moniioring,  (k)  supervision  and  leadership,  (I)  interchangeability  aid  assistance  among 
teaii;  members,  and  (n;)  perfortnaiuo  in  emergencies  and  damage  control. 

The  'I'i'am  Perforinanee  Record  was  found  to  be  an  effective  tool  for  the  “systematic  observation, 
recording,  and  evaluation  of  actions  which  are  either  outstandingly  effective  or  ineffective  with  respect  to 
the  aecouiplishment  of  the  team  task."  The  prooedure  stressed  a  particular  incidtntt  rather  than  a 
generali/ation  ahmit  the  team  or  a  team  member.  Through  use  of  the  record  forms,  changes  in 
performance  or  newly  developed  problems  were  highlighted  for  consideration  in  training.  The  o'iserver's 
attention  was  directed,  by  use  of  the  instrument,  to  the  critical  aspects  of  team  performance  and  away 
from  less  significant  ones.  As  a  n'sult,  the  recording  of  incidents  centered  on  actions  which  were  critical  to 
team  operations. 

The  t'valuation  of  ('oinplex  behaviors  such  as  those  found  within  the  interacting  interrelationships  of 
team  behavior  is  a  difficult  tusk,  (ionceptually.  performance  measurement  and  evaluation  are  functions  of 
the  view  of  teams  ludd.  If  the  team  is  considered  as  an  organismic  entity,  performance  measurement  will 
probably  focus  on  the  team  product  and  the  quality  of  that  performance  will  be  judged  in  terms  of  the 
quality  of  the  team  output.  If  the  team's  performance  is  viewed  as  a  collection  of  individual  contributions, 
then  performance  measurement  will  usually  consider  some  combination  of  individual  proficiencies  (Hall. 
)'>7f)). 

In  the  pres^ess  of  investigating  the  techniques  and  concepts  involved  in  providing  detailed  measures 
of  team,  subteam,  and  individual  performance.  Yaeger  and  Bell  (1977)  pointed  out  that  useful  measures 
should  be  selected  fur  tindr  ability  to  eliminate  redundant  information,  their  sensitivity  to  skill  changes, 
and  their  performance  prediction  qualities.  The  authors  cautioned  against  the  unsystematic,  and  often 
inappropariatc.  application  of  performance  measures  and  pointed  to  a  need  to  further  develop  a 
pi'rformance  measurement  methodology  fur  team  training. 

Summary 

Adequate  team  performance  measurement  is  obviously  essential  in  any  long-term  research  and 
development  effort  with  the  goal  of  producing  an  improved  technology  for  team  training.  The  team 


perforiimnctu  niniiiturenienl  area  ia  nu(  yet  well  defined  and  to  «ome  degree  reflecu  the  ambigtiiliei 
aaaociatcd  with  the  definition  of  the  team  itaelf,  team  behavior*,  and  team  function*. 

Wagner  et  al.  (ly?**).  Vrueli  and  Wooldridge  (l*>77),  and  Yaeger  and  Bell  (1977)  have  diaouiied  the 
eHiential  characteriatie*  of  an  effective  performance  meaiuremenl  lyalemi  for  team*.  A  compreheniive 
effort  to  develop  an  adequate  meavureinent  ayalem  that  incorporate*  many  of  the  criteria  auggeded  in  the 
previou*  diacuaeion  need*  to  be  underlnkeit  before  ayatematic  experimentation  can  be  conducted  in  the 
urea.  Such  an  effort  would  be  conaiderabie  in  ita  acope  and  reata  on  an  adequate  definition  of  team 
behaviura  aa  a  neceaaary  foundation. 

Of  particular  note  and  intereit  in  field  data  collection  effort*  la  the  Team  Performance  Record 
developed  by  Olunxcr  ct  ul.  (193()).  The  Record  could  be  uaed  a*  a  potential  atarting  place  for  the 
development  of  apecific  field  data  eollection  inatrumenta  that  reflect  the  apecific  objective*  of  a  given 
effort.  Abbough  the  Record  wua  initially  developed  for  application  to  Naval  team*,  the  critical  area*  it 
include*  auggeat  a  mimber  of  team  functiona  that  muat  bn  evaluated  when  aaaeaaing  the  adequacy  and 
eumprehenaivnnnMM  of  any  team  training  program. 


VIII.  INS'llUicnONAL  HYHIT'W  IM-A’HXU'MI'W'I' 


The  inatruetionul  ayalem  approach  to  flight  crew  training  hold*  Ihut  Iruitiing  requirement*  muat  be 
d(‘fined  by  conaideration  of  the  eharuclerialica  of  required  human  luaka.  Kulber  than  reaort  to  a  "teach 
everything"  poature  uaing  all  uvuilubh‘  ayateni  inforinulion.  a  dialinetion  ia  made  toward  neceaaary,  "need 
to  know"  content  for  training.  Wullia,  I'iwurl,  and  Kaufman  deacribed  the  inatruetionul  ayMem 

approach  to  training  aa  "re(|iiiring  a  formal  deciaion-muking  procedure  leading  to  a  atralegy  of  (flight) 
training  wiiich  ia  ndatively  complete,  forma  a  eloaed  ioop.  and  cun  provide  maximum  effeclivcneaa  at 
minimum  coal."  The  uuthora  delineated  five  functiona  neceaaary  to  Ihia  approach  to  training; 

1.  A  forinul  acknowledgement  of  initial  requirementa.  An  early  definition  of  the  purpoac  and 
requirenumta  of  tlie  effort  ur<'  demanded  by  definition  of  the  end  product. 

2.  A  I'.reukdown  of  the  ayaten;  into  munugeuble.  functional  aubayalema.  'I'hc  context  of  the  overall 
ayutein  aiic.dd  not  be  loat. 


i.  \  ci.iiHiderution  of  llx'  nature  (d'  the  individual  and  the  individuul'a  t'apubilitiea.  The  nature  of  the 
'ndivit'Uiil  \nowlcdge  uc(|uired.  and  the  nature  of  the  teak  are  fuctora  in  thia  function. 


A.  A  (i- .  ivation  of  tuaka  and  aaaigoinent  to  aubayalema  for  required  training.  Thia  function  combine* 
the  individc.  ^,  knowledge  acquired,  the  machine,  it*  deaign.  and  ita  purpoac.  From  thia  combinalion  the 
re(piired.  prcj  iae  training  requirementa  are  ayniheair.ed. 

.3.  A  trunalation  of  the  combinu  ion  of  operator  and  machine  propertiea  into  courae  outline*  by  a 
proceaa  of  methoda/mediu  acleclion. 

Wallia,  Kwurl.  and  Kaufman  contended  that  baaically  two  functions  have  to  be  trained;  skill  and 
knowledge.  The  purpose  of  their  approach  to  ISD  was  nut  to  teach  individual*  to  fly,  liut  to  train  them  to 
effectively  operate  the  syaten;.  The  difference  was  deacribed  a*  an  ability  to  do  (skill)  versu*  an  acquired 
memory  of  facts  (knowledge).  The  inatruetional  aystem  approach  was  interpreted  as  a  vehicle  fur 
forinuli/.ing  decisions  on  the  knowledge  level. 
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In  pnnnting  a  itile'of'the'art  aiMiimenl  of  Inatruotional  itralegiei  for  oomputeriaed  ooltective 
training  for  teami  (COLT*),  Kribi,  Thurmond,  and  Mark  (1977)  concluded  that  an  ISD  approach  to  team 
training  haa  yet  to  be  developed.  The  authori  aupported  the  approach  that  luch  a  strategy  ihould  consider 
(a)  team  task  dimensions  and  team  training  objectives,'  (b)  learner  characteristics  and  strategies,  and  (c) 
characteristics  of  the  training  delivery  system  used  to  Implement  the  strategies.  Team  task  dimensions 
included  self*evaluation,  team  awareness,  team  attitudes,  communication,  and  decision  making.  Team 
task  analysis  included  considerations  of  a  system  block  analysis,  task>time  charts,  functional  task 
descriptions,  and  behavioral  details  descriptions.  The  learner  oharacterlstlos  considered  were  intellectual 
aptitude  and  availability  of  strategy  skills,  personality  variables,  cognitive  styles,  perception  preferences, 
and  motivation,  sex,  and  prior  knowledge  variables.  Learner  strategies  Included  comprehension  strategies, 
moniory  strategies,  and  problem  solving  strategies.  The  training  delivery  system  considerations  addressed 
computer<assisted  instruction  capabilities, 

Kribi,  Thurmond,  and  Murk,  as  well  as  others  (e.g.,  Collins,  1977i  Faust,  1976),  have  noted  that  a 
“total  system  approach  to  the  design,  development,  and  evaluation  of  team  training  Is  required.'*  It  was 
suggested  that  a  systematic  approach  to  team  training  ISD  shouM  start  with  a  team  task  analysis  which 
includes  u  definition  of  observable  outcomes,  a  speeificatlon  of  task  conditions  and  a  determination  of 
performance  criteria. 

Thurmond  and  Kribs  (19711)  designed  and  implemented  a  team  ISD  model  for  the  purpose  of 
developing  training  materials  for  the  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences.  The 
purpose  of  their  investigation  was  to  demonstrate  and  evaluate  a  computer-assisted  instruction  (CAI) 
“brassboard"  for  computerised,  collective  training  for  teams  (COLT*).  The  major  components  of  the  team 
ISD  approach  included  Job/task  analysis,  development  of  team  learning  objectives,  and  scenario 
development,  Inclusive  of  instructional  strategies. 

The  ISD  model  employed  by  Thurmond  and  Kribs  was  reported  by  the  authors  to  contain  some 
notable  strengths  and  weaknesses) 

'  fiirttmail  sinoiia  iln  tlretipih*  was  the  iifflcsry  of 
iinplomsnilrti  ll)it  Job/Uak  and  tralnina  analyalt.  Thn 
aiialyaU  mathadulaay.  ■  .  yielded  dlae?iiie  laalta,  .  .  wllh 
liolh  alluallonal  (tmlem  and  team  atruriure  dliiieniloiia 
Identified.  The  Joti/taak  flnwrhsNa  devnlii|M<d  trniii  ihit 
analyal-  •Iw)  proved  eM-epllonally  efflclenl  an  vehlclea  for 
iranilallng  the  Jub/laak  and  Iralnins  aiialyaia  Inin  tralnina 
>'  ntiarlur  reflenllnp  not  only  tlie  tark  to  lie  |ierfnrnied.  Iiul 
al«i  the  environmental  I'undlilona  to  he  aimulated. 

i'he  weaktiearea  of  the  team  IHD  model  were  In  two 
direrlly  related  arnat.  Firat,  a  dlallnrt  detirlenry  of  the 
model  waa  revealed  in  the  fonnulatlon  of  team  learnini 
ohjeeilvna.  The  model  tanka  the  methodoloay  for  preparinp 
terminal  and  enabltna  objeiilvea  and  analyslna  the 
obientivea  by  learnina  natepory.  Thia  definlenny  la  alao 
related  to  the  laek  of  evaluation  proeedtirei  In  the  model. 

More  apecifirally.  evaluation  of  the  member  anquialtiun  of 
team  akilla  (i.e.,  noordlnailna  and  noopairative  behavioral  la 
not  prevent. 

Eggemeler  and  Cream  (1978)  described  a  task  analytic  technique  which  was  developed  to  overcome 
two  major  weaknesses  of  traditional  ISD  processesi  “the  lack  of  sufficient  specificity  for  actual  design  of 
training  devices  and  the  lack  of  an  adequate  means  to  address  the  design  of  a  device  for  team  or  crew 
coordination  training."  The  solution  to  these  problems  involved  providing  only  the  levels  of  fidelity  that 
were  necessary  to  accomplish  specific  training  objectives.  A  brief  description  of  the  technique  follows  t 
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The  trilnlnn  dovlrit  dMlgn  Iwhnlqur  It  l»  «d  upon  thn  um 
of  bohovlortl  dilo  in  i  dovetopmoni  proooit  whloh 
involvtt  ih«  Inlonded  uiori  of  tho  dovloo,  irilnlng 

ptyrhologlilt,  ind  timutailon  onilnoori,  A  biilc  objmllvo 
of  ih«  loohnlqiir  It  lo  provido  i  dittcrlpilon  of  iho  irilnlnf 
roqiilromonii  ihti  *r«  lo  be  locompllthed  In  iho  Irilnini 
doviro.  Trtlnlng  roquiromonii  iro  onprottod  In  bohivlorti 
lorint,  Tlioto  rM|ulr«m«nli  iro  ovoniuilly  Innilatod  Into 
Irtining  di<vli')<  rnqulromonlt.  Tho  uior  lorvot  it  i  tubjool- 
manor  otpori  in  idoniifying  ilio  initial  tol  of  training 
roqiilroinonit.  Tho  utor  alto  parliolpalot  In  tho  liorailvo 
procoit  whioh  it  Involvod  In  tranilaling  training 
roqulronionit  Into  dovloo  roquiromonti.  Tho  training 
ptyoholuglti  it  rotpontiblo  for  dovoloping  and 
I'oordinaiing  Inpiitt  from  tho  utor.  Tho  ptyohologlil  alto 
torvoi  at  tho  iHiorfaoo  hotoioon  tho  utor  and  the  ilmiilallon 
onglnoor.  Tlio  onginoor  It  rot|Ntntlblo  for  Implonionling 
lhi>  iralnliiK  roqulronionit  and  prodiioing  a  dotign 
t|io('lfi('allun  i't|itlilo  of  talltfying  tho  roqulronionit. 

Tim  (iH'hiiiqii.M  ditocrilmd  liua  liimn  aiict'iiHfully  tiand  In  a  numimr  uf  applloatlona.  Including  the 
dciign  of  a  team  training  device  for  nieniheri  uf  the  fire  control  team  of  the  AC>130E  Gunihip. 

Summary 

Several  inveallgatora  (e.g..  Oullina,  1977t  Pauat,  1976)  Thurmond  &  Kriba,  197R)  have  noted  the  lack 
uf  an  adequate  ISl)  methodology  for  development  uf  team  training  prugrama,  Current  ISD  technology 
(e.g.,  AK  Cumphlet  SO'SH)  duet  nut  include  ineana  fur  adequate  identification  and  conaideratlon  of  team 
training  reqiilreinenla.  bill  rather  fucuaea  un  identification  of  Individual  training  requirement!.  An 
eaaential  alep  in  impruvement  uf  current  team  training  technology  la  developmenl  of  a  lyitematic 
approach  lo  team  iraining  program  developmenl,  An  eaaential  firat  atep  In  development  of  auch  a 
methodology  ia  a  technique  or  nieana  fur  identification  and  adequate  deacriptlon  of  team  behaviora  and 
learn  reqiiirementa. 

Development  of  a  cuinprehenalve  ISD  model  for  team  training  alao  reata  to  a  cunaiderable  degree  with 
aeveral  of  the  other  reaearch  areaa  dlacitaaed  proviuualy,  Data  pertaining  lo  auch  areaa  aa  auggealed 
aeqiiencing  of  individual  and  teoni  akill  acquialtion.  team  performance  meaaurenienti  learn  veraua 
individual  knowledge  uf  reaulta.  and  the  Impact  of  team  and  liiak  characteriatica  un  choice  of  inatructional 
atralegy  arc  required  in  order  to  fornitilale  coniprehenaive  Iraining  program  deaigii  guidance, 

Aa  an  initial  and  manageable  firal  atep  m  an  effort  to  develop  a  team  training  ayatema  methodology, 
high  priority  ahould  be  given  lo  the  development  of  adequate  laak  or  function  analytie  lechniquea  for 
identification  and  deacrlplion  of  leum  training  requiremenia. 


IX.  (XmCLllSIONH 

Deapite  the  large  ainouni  of  reaearch  conducted  in  the  team  training  area  to  date,  major  laauea  remain 
in  each  of  the  areaa  diacueaed  in  thia  review.  Aa  indicated  prevloualy,  the  team  training  area  la  very 
algnificant  to  the  Armed  Forcea  in  terma  of  the  manpower  and  monetary  reaourcea  that  are  expended  each 
year  in  auch  training,  More  importantly,  the  team  Iraining  area  ia  an  eaaemial  one  In  maintaining  critical 
proficiency  among  varluua  typea  of  operational  unila.  For  theae  reaauna,  it  ia  critical  that  the  iaauea  noted 
throughout  thli  review  bn  reaolved. 

The  thruat  toward  team  training  reata  on  the  aaaumption  that  team  output  ia  aomeihing  more  than  the 
aum  of  individual  oulputa  and  that  aome  diatlnctive  elementa  determine  team  effectiveneaa  and  efficiency, 


It  ii  iheie  unique  element!  that  are  the  focus  of  team  training.  Unfortunately,  the  identification, 
quantification,  application,  measurement,  and  evaluation  of  these  elements  have  proven  quite  elusive. 
Perhaps  this  is  why  “teamwork  is  ordinarily  taught  not  in  terms  of  the  acquisition  of  specific  qualities  or 
skills,  but  by  providing  the  operator  with  an  opportunity  to  practice  individual  skills  in  a  team  context" 
(Meister,  1976).  A  clear  opportunity  to  realise  high  potential  payoffs  exists  with  the  development  of 
measurement  and  assessment  techniques  for  team  outputs. 

Teams  almost  certainly  function  on  a  continuum  between  established  and  emergent  situations.  It 
appears  that  the  stimulus-response  model  is  mure  appropriate  toward  the  established  end  of  the 
continuum,  while  the  orgsnismlc  model  finds  more  application  in  emergent  contexts.  Wagner  et  al.  (1977) 
offered  the  following  general  conclusions  which  transcend  the  conceptual  and  methuduloglcal  differences 
between  the  two  lundelsi  (1)  Where  Interactive  skills  are  required,  team  training  is  a  necessary  addition  to 
individual  training.  (2)  Individual  skill  (ompetcncies  are  u  necessary  prerequisile  to  effective  )eam 
iriiining,  (.'D  Initial  skill  acquisition  should  nut  be  taught  in  the  team  context,  and  (4)  Performance 
feedback  is  critical  to  both  individual  and  team  skill  acquisition. 

The  application  of  ISI)  to  the  development  of  team  training  holds  prtnuiso  fur  the  identification  of  the 
inleru(>tiun,  coitimunlculion,  coordination,  decision  making,  composition,  structure,  and  other  (perhaps  as 
yet  unidentified)  leuiii  perfurniaiice  variables.  There  is  un  awareness  that  the  objectives  identified  should 
be  treated  with  the  appropriate  measurement  and  evahiation  tools.  .Simulailun  and  computer  technologies 
encourage  imuginullve  uinl  creative  approaches  to  the  identification  and  Irealemeni  of  thesi>  objectives.  \ 
'‘ystematic  program  of  research  and  development  to  provide  operational  solutions  to  the  issues  noted 
previously  must  be  undertaken  in  order  to  assure  cost-effective  and  efficient  team  performance  fur  Air 
Kurce  teams  at  all  operational  levels. 

A  reasonable  first  step  toward  such  a  research  and  development  progrant  should  address  the 
determination  of  how  team  training  is  currently  conducted.  A  thorough  assessment  of  the  ('urrent  status  of 
team  iritlniitg  shotdd  also  identify  issues  which  cun  be  addressi>d  throttgh  the  application  of  existing  or 
easily  ittodiflubic  techitology.  A  further  potential  benefit  to  he  derived  front  u  curretti  status  stuttmient  is 
the  ideitllflcatlon  of  team  training  issues  of  high  potential  payoff  whl(‘h  will  require  further  research.  The 
developiitcnt,  refinement,  and  evaluation  of  optimal  team  traliting  techttology  within  the  military 
enviroitment  would  rt'preseitt  u  significant  step  toward  ensuring  that  Air  Force  systems  will  be  operated 
and  maintuitted  so  us  to  ntcet  peacetime  readiness  and  wartime  deployment  objectives. 
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simulation.  .Sl’-173‘).  Al)-611  12.5.  .Santa  Monira.  CA:  System  Development  t^rporation,  1%4. 
The  timeliness  of  tiaining  .‘inalyxes  and  decisions  was  discussed.  The  design  of  team  training 
programs  and  problems  associated  with  evaluation  were  also  explored. 

Hogualaw,  K,,  &  Porter,  {!lH.  Team  functions  and  training.  In  K.  M.  Cagne  (Ed.).  Psychological  Principles 
ill  .S\,s/cr;i  Ihn'elopmenl,  New  York:  Holt.  Kinehart  and  'Kinston.  1%2.  pp.  387-418. 

This  nietluidoiogical  deveiopineiit  covered  the  topics  of  team  functions  and  training,  team 
training  technologies,  and  designing  system  training  with  particular  emphasis  on  the  distinction 
between  “esiahli.shcd"  and  “emergent’'  '‘am  situations.  The  authors  concluded  by  presenting  a 
rest  a  rc h  }) rospect i  v c , 

Briggs,  fi.Ei  On  the  schcdulirig  of  training  conditions  for  the  acquisition  and  transfer  of  iierceptual-motor 
skills.  NAVTHAUF.Vr.EN  83()-l.  II.S.  Naval  Training  Device  (lenter,  1%1. 

Task  changes  appropriate  to  teaching  vehicular  eonirol  were  stiniied  as  a  function  of  skill  level 
increases  with  ))ra,'tice.  A  series  of  three  experiments  were  reported  in  this  study. 

Briggs,  (i.H,  A  Joliiiston,  W.A.  Team  training  research.  NAVTRADEVf'EN  TR-1327-2.  Columbus.  OH: 
I’lie  Ohio  Slate  (iniversily.  Human  Performance  Center.  1%5. 

'I'eani  (raining  in  a  Combat  Infurniation  Center  (CIC)  environment  was  studied.  Two-member 
teain.s  were  rccpiircd  to  coordinate  radar-controlled  air  intercepts,  I'raining  task  fidelity  was 
varied  and  the  ability  to  coordinate  was  measured. 

Briggs,  (»,H,  A  Johnston.  W.A.  Influence  of  a  change  in  system  criteria  on  team  performance.  Journal  of 
.Applied  Psyciwlofiy.  I'Xiti.  50t(i).  407-472.  (a) 

The  influence  of  transfer  from  one  rriterion  condition  to  '.notlier  on  a  radar  control  task  was 
investigated.  Whether  the  siibjeel  was  transferring  te  a  simpler  or  more  complex  task  was  also 
studied  for  a  possible  influence. 

Briggs,  C.E,,  A  Johnston.  W.A.  Lahoralory  research  on  team  training.  NAVTHADEVCEN  TR- 1327-3, 
Colunihiis.  OH;  riie  Ohio  .Nlate  University.  Hiiniun  Performanee  (ieiiter,  l%(i.  (h) 

Two  team  training  experiments  which  required  twu-iiiemher  coordination  were  performed.  Both 
the  criteria  used  to  teed  back  system  perlorinance  infurmatioii  and  the  channel  available  for 
coordination  inforiiiation  were  varied  and  the  effect  on  radar  control  aerial  intercepts  was 
studied. 

Briggs.  C.E.,  A  Johnston.  W.A.  Stimulus  and  response  fidelity  in  team  training.  Journal  of  Applied 
Psychology,  ItWif).  50.  114-117.  (c) 

High  and  low  stimulus  fidelity  and  high  and  low  respsonse  fidelity  were  varied  between  traini'ig 
and  transfer  test  situations.  The  task  was  radar  control  and  two-member  teams  were  used.  The 
results  suggested  procedures  for  maximizing  transfer  of  training. 
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Briggs,  G.E,  A  JoLuton,  W.A.  Team  training.  NAVTRADEVGEN- 1327-4,  AD-660  019.  Columbus,  OH; 
The  Ohio  Suite  University,  Human  Performance  Center,  1967. 

A  4-year  laboratory  research  program  on  team  training  was  reported.  Conclusions  were  drawn 
with  respect  to  team  performance  as  it  related  to  task,  training,  and  communications  variables. 
The  uses  of  certain  team  training  devices  were  also  addressed.  A  literature  review  was  included. 

Briggs,  G.E,  ft  Naylor,  J,C.  Experiments  on  team  training  in  a  CIC-type  task  environment, 
NAVtRADEVCRN-TR-l327-l,  AD-608  309.  Columbus,  OH;  The  Ohio  Sute  University, 
Laboratory  of  Aviatio;  Psychology,  1964. 

Three-member  teams  were  used  in  a  simulated  radar-control  interception  Usk.  Three 
experiments  were  reported.  Experiment  one  tested  for  the  influence  of  replacing  one  team 
member  with  a  new  operator  with  varying  experience.  Experiment  two  varied  training  task 
fidelity  and  organisation  and  transfer  task  organisation.  Experiment  three  varied  operator 
experience. 

Briggs,  G.E,  ft  Naylor,  J.C.  Team  versus  individual  training,  training  task  fidelity  and  task  organisation 
effects  on  transfer  performance  by  three-man  teams.  Journal  of  Applied  Psychology,  1965,  49, 
387-392. 

This  study  was  an  extension  of  an  earlier  effort  by  the  authors  which  investigated  the  effect  of 
task  organisation  on  team  performance.  The  present  study  extended  the  task  organisation 
variable  and  included  an  investigation  of  training  task  fidelity  as  a  possible  variable. 

Brown,  EL,,  Stone,  G.,  ft  Pearce,  W.E  Improving  coalpits  through  flight  crew  workload  measurement. 
Paper  presented  at  the  Second  Advanced  Aircrew  Display  Symposium.  Naval  Air  Test  Center, 
Patuxent  River,  MD,  1975. 

A  coinputeri/ed  technique  with  emphasis  on  design  factors  was  described  for  selecting  between 
alternate  crew  station  layouts,  controls,  and  displays.  A  sequence  or  time  frame  approach  was 
used  to  allow  more  consideration  for  high  workload  items. 

Chapman,  R.L.,  Kennedy,  J.L.,  Newell,  A.,  ft  Biel,  W.C.  The  Systems  Research  Laboratory’s  air  defence 
experiments.  Paper  presented  at  the  American  Psychological  Association  meeting  in  San 
Francisco  in  September,  1955. 

The  incidents,  impressions,  and  data  of  RAND's  Systems  Research  Laboratory  air  defence 
experiments  between  1952  and  1954  were  presented.  Training  principles  derived  from  the 
experiments  were  the  basis  of  a  training  program  implemented  by  the  System  Development 
Corporation. 

Gickrell,  J.T.  Maintaining  image  interpreter  proficiency  through  team  consensiu  feedback.  BESRL-TR- 
Note-195,  Washington,  D.C.;  Behavioral  Science  Research  Laboratory,  1968. 

An  exploratory  study  was  reported  in  which  "team  consensus  feedback"  led  to  improvement  In 
individual  interpreter  performance.  This  technique  was  also  considered  valuable  in  maintaining 
interpreter  proficiency  in  field  situations  using  operational  imagery  and  where  an  on-the-job 
training  requirement  exists. 

Cockrell,  J.T.,  ft  Sadaeca,  R  Training  individual  image  interpreters  using  team  consensus  feedback,  TRP- 
1171.  System  Develoomeni  Corporation.  1971. 

1'he  usefulness  of  the  “consensus  feedback"  process  in  target  detection  and  identification  was 
assessed.  “Team  consensus  feedback"  was  defined  as  the  use  of  consensual  Judgment  of 
interpretation  team  members  in  reducing  target  identification  errors  made  by  individuals  when 
working  alone.  Four  experiments  were  reported. 


Ckdliiu,  J.Ji  A  study  of  potential  contributions  of  small  group  behavior  research  to  team  training 
technology  development.  NR<  170-834,  Arlington,  VA;  Organixational  Effectivenesa  Research 
PrograniH,  Office  of  Naval  Research,  1077. 

Theories,  methods,  techniques,  and  findings  related  to  the  variables  in  group  interaction, 
performance,  productivity,  growth,  and  development  were  reviewed  from  the  literature  on  small 
group  behavior  research.  Rehcarch  program  recommendations  and  an  annotated  bibliography 
were  included. 

Crawford,  M.P,  A  review  of  recent  research  and  development  on  military  leadership,  command,  and  team 
function.  The  Ceorge  Washington  University  Human  Resources  Research  Office,  Alexandria, 
VA.  Paper  presented  at  the  Annual  Convention  of  the  American  Psychological  Association,  1964. 
(AU  47H  288). 

Recent  research  and  development  on  military  leadership,  command,  and  team  functioning  was 
reviewed. 

Crawford,  M.P.  Research  in  military  training.  HllMRRO-FP-19-74,  AD-105  164.  Alexandria,  VA: 
Human  Resources  Research  Organixation,  1974. 

HumHKO  studies  were  reported  in  the  areas  of  improving  individual  performence,  unit  training 
and  performance,  leadership  training,  command  and  control,  training  technology,  and  training 
management. 

Cream,  RW'.,  A  LambcrUKMi, !).(].  I’unctional  integrated  systems  Irninen  Technical  design  and  ofwration, 
AKHR1,’TR-75-6,  AD-AOI,')  835.  Wrighl-Patterson  APB.  OHi  Advanced  Systems  Division,  Air 
Force  Human  Resotirces  Laboratory,  June  1975, 

The  traitiing  value  of  a  USAF  crew  training  device  was  evaluated.  This  functional  part-task 
trainer  was  designed  with  a  reliance  on  behavioral  task  analysis  data.  The  device  was  found  to 
provide  effective  individual  and  crew  coordination  training, 

Daliignai,  H.K.  Cri'w  training.  A  comprehensive  program.  W,SC.TA-75-13.  Anchorage,  AL:  Paper 
pr<^scnt«‘d  at  the  .Symposium  on  .Science  and  Natural  Resources  in  the  (>ulf  of  Alaska,  1975. 
The  importance  of  crew  training  fur  vessel  operation  was  discusst'd.  Thirteen  steps  were  outlined 
as  important  considerations  fur  the  organixation  of  a  full  scale  ttaining  program. 

Daniels,  liW„  Alden,  D.(i„  KaiuuSck,  A.F.,  Cray,  T.H.,  A  Peuge,  R.L.  .lulomuled  ofierator  instruction  in 
team  tactics.  NAVTHAI)EV(;I-;N-70.(:-03I().|.  AD-7.36  970,  St.  Paul.  MN:  Honeywell.  Inc,,  1972. 
The  authors  investigated  the  (piestion  of  whether  there  is  sufficient  commonality  in  Navy  tactical 
team  tasks  to  warrant  ticvelopment  of  a  team  training  system  which  takes  advantage  of  specific 
available  advanced  technologies. 

Defense  .Science  Hoard,  Crmv/group/team/unit  training.  In  Defense  .Science  Hoard,  Report  of  the  Task 
I'orce  on  I  raining  lechnology.  Office  of  the  Director  of  Defense  Research  and  Engineering, 
Washington.  D.C...  I97(i. 

(.r<‘w/(>roup/ 1 eam/Dnit  ((.CTD)  training  was  discussed  within  a  military  context.  The  scope, 
description,  costs,  research  and  development  (RaD)  support,  application  and  implementation, 
management  concerns,  and  recommendations  of  ODTU  training  were  addressed  in  this  chapter. 


Edutnnd,  r.A.  Current  $tatus  of  the  technology  of  Iraining,  AMRL«TR-64*86,  AD-608  216.  Wrigut- 
p!.aenon  AFB,  OH:  Aeroipace  Medical  Retearch  Laboratoriei,  1964. 

A  «ummari»ation  and  evaluation  of  training  technoioi'y  waa  preaented  in  thia  overview.  Training 
ayatem  deaign  proceaaea  were  analyaed  into:  (1)  determining  training  requirementa,  (2) 
developing  the  training  environment,  and  (3)  meaauring  the  reaulta  of  trrining.  Future  reaearch 
and  development  needa  were  diacuaaed. 

ESgerman,  K.,  Glaaer,  R.,  A  Kiaua,  DJ.  Increasing  team  proficiency  through  training.  4,  A  learning' 
theoretic  analysis  of  the  effects  of  team  arrangement  on  team  performance.  AlR‘B64-9/63-TR, 
Pittaburgh,  PA;  American  Inatitutea  for  Reaearch,  Team  Training  Laboratory,  1963. 

The  interrelationahip  of  the  performancea  of  team  membera  waa  atudied  to  aaaeaa  ita  effect  on  the 
influence  of  team  feedback.  Two-member  tea  na  were  conatructed  both  in  parallel  and  in  aeriea 
arrangementa.  The  rjajulta  were  interpreted  in  terma  of  a  “learning-theoretic"  view  of  team 
performance. 

Herman,  K.,  Kiaua,  D.J.,  A  Glaaer,  R.  Increasing  team  proficiency  through  training.  3.  Decremental  effects 
of  reinforcement  in  teams  with  redundant  members.  AIR-B64^6/62-TR,  Pittaburgh,  PA; 
American  Inatitutea  lor  Reaearch,  Team  Training  Laboratory,  1962. 

The  effecta  of  feedback  applied  to  team  output  were  inveatigated.  Thia  effort  atudied 
"redundant"  teama  twhich  have  membera  arranged  in  parallel,  auch  that  reinforcement  ia  a 
function  of  the  performance  of  either  one  or  more  of  ita  parallel  membera. 

Eggemeler,  F.T,,  A  G«am,  B.W.  Some  considerations  in  development  of  team  training  devices.  Paper 
preaented  at  the  1978  American  Paychological  Aaaocialion  Meeting,  Toronto,  Ontario,  Canada. 
A  taak  analytic  technique  waa  deacribed  that  had  proven  uaeful  in  the  deaign  of  a  fire  control 
team  training  device  for  the  AC-130E  Gunahip.  The  technique  waa  baaed  upon  careful  taak 
anaiyaea  and  repreaented  an  extenaion  of  conventional  ISD  techniquea.  Modela  of  team  behavior 
wore  preaented. 

Faual.  fi.W.  Team  training  and  ISD,  Orem,  UT:  Courseware,  Inc.,  1976. 

Effective  team  training  waa  viewed  aa  an  integrated  part  of  an  overall  training  program. 
Inatnictional  Syatema  Development  (ISD)  waa  auggeated  aa  a  general  framework  within  which  to 
identify,  deaign,  and  validate  team  training  components.  Techniquea  for  enauring  team  training 
conaiderationa  within  a  training  program  were  advanced. 

Federman,  P.,  A  Siegel,  A.L  Communications  as  a  measurable  index  of  team  behavior. 
^AVTRADEVCE^•l537•l.  Wayne,  PA:  Applied  Paychological  Servicea,  Science  Center,  1965. 
"The  relationship  between  anti-aubmarine  warfare  (ASW)  helicopter  team  performance  and  the 
content  and  flow  of  communicationa  within  the  team  during  a  aimulated  attack  waa  inveatigated." 
Fourteen  different  communicationa  variablea  were  determined  to  be  correlated  with  the 
performance  criterion. 

Foot,  RC.  (iroup  learning  and  performance;  A  reciaaaification.  British  Journal  of  Social  and  Clinical 
Psychology,  1973,  12,  7-17. 

A  diatinction  between  "coaction"  and  “interaction"  waa  redefined  and  a  claaaification  ayatem  waa 
baaed  upon  that  re-examination.  Claaaificationa  of  group  learning  and  performance  taaka  were 
preaented. 

(iloiixer,  M.  Experimental  study  of  team  training  and  team  functioning.  In  R.  Glaser  (Ed.),  Training 
Research  and  education.  University  of  Pittsburgh,  Department  of  Psychology,  Pittaburgh,  PA, 
1961.  pp.  437-408. 

An  analysis  of  problems  in  team  training  that  can  be  examined  experimentally  waa  preaented. 
Reports  of  how  teams  react  in  the  field  and  some  special  aspects  of  laboratory  teams  were 
rcviewe<l. 
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Glanaer,  M.,  A  GlaMr,  R.  A  nview  of  learn  training  problemi.  AmBriean  InititutM  for  Rewarch, 
Pituburgh,  PA,  19^)5. 

A  general  overview  of  Navy  team  training  wai  preiented.  The  team  waa  pretented  at  a 
communication  network.  Characterittict  of  effective  and  ineffective  teami,  errort  in  training  and 
their  cauaet,  interchangeability  of  peraonnel,  and  croat>training  were  diacutted.  Some  techniquea 
for  the  atudy  and  improvement  of  team  training  were  auggeited. 

Glanaer,  M.,  Glaaer,  R,  A  Klaua,  DJ.  The  (earn  performance  record.*  An  aid  for  learn  analytit  and  team 
training.  Office  of  Naval  Retearch,  Ptychological  Sciencei  Division,  1*)56,  (AD*123  615). 
Obaervationa  of  Navy  team  operationa  were  made  to  determine  the  factora  that  contribute  to 
effective  team  performance.  A  procedure  (“The  Performance  Record")  waa  eatabliahed  at  a  tool 
for  the  observation,  evaluation,  and  improvement  of  Navy  team  behavior. 

Glaaer,  R,  A  Glanaer,  M.  Dimensions  of  team  performance  and  team  training  problems.  In,  Symposium  on 
Electronics  Maintenance,  Advisory  Panel  on  Personnel  and  Training  Research,  Office  of  the 
Asaistant  Secretaiy  of  Defense,  Retearch  and  Development,  1955. 

A  discussion  of  term  training  and  procedures  for  improving  team  performance  were  offeied. 
Four  primary  topics  were  covered:  team  description,  team  training,  evaluation  and  measurement 
of  team  performance,  and  team  construction. 

Glaser,  R,  A  f''sua,  DJ.  A  reinforcement  analysis  of  group  performance.  American  Institutes  for  Retearch 
Tean  Training  Laboratory,  Pittsburgh,  PA,  1965.  (AD-640  624). 

Three-member  "series"  and  “parallel"  teams  were  used  to  investigate  response  feedback  and 
i'einforcement  contingencies  occurring  in  a  team  environment.  Procetaes  studied  included 
response  acquisition,  extinction,  spontaneous  recovery,  reacquisition,  and  reextinction. 
Feedback  was  bated  on  either  group  or  individual  performance. 

Glaser,  R,  A  Klaus,  DJ.  Studies  of  the  reinforcement  components  of  group  performance.  Office  of  Naval 
Retearch,  1967, 

A  learning  theory  approach  to  group  performance  was  described  which  emphatiaed 
reinforcement  contingencies  at  a  rontral  variable  in  small  group  performance.  The  distinction 
between  serial  and  parallel  group  compositions  and  the  effect  of  a  redundant  member  were 
considered. 

Glaaer,  R,  Klaus,  DJ„  A  Ggerman,  K.  Increasing  team  proficiency  through  training,  2.  The  acquisition 
and  extinction  of  a  team  response.  A1R-B64-5/62-TR.  Pittsburgh,  PA:  American  Institutes  for 
Retearch,  Team  Training  Laboratory,  1%2. 

Team  learning  was  studied  varying  many  of  the  tame  factors  as  those  which  have  been  shown  to 
affect  individual  learning.  The  primary  factora  investigated  were  the  feedback  contingencies  that 
followed  the  overall  team  response.  An  operant  conditioning  model  was  employed. 

Haines,  D.R  Training  for  group  interdependence.  AMRL-TR-65-117,  Wright-Patterson  AFB,  OH: 
Aerospace  Medical  Research  Laboratory,  1965. 

The  effect  of  group  interdependency  within  USAF  training  programs  was  investigated.  Group 
interactions  were  investigated  for  their  effects  on  overall  performance  in  military  situations. 
Owperation  was  contrasted  with  a  competitive  orientation. 

Hall,  ER  Some  current  issues  in  tactical  team  training.  Navy  Training  Analysis  and  Evaluation  Group, 
Orlando,  FL,  1976. 

Contributions  to  understanding  the  nature  of  team  functioning  ard  defining  training  program 
needs  were  made.  Key  issues  were  discussed  and  recommendatio  s  for  improving  tactical  team 
training  were  offered.  ^ 
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HaU«  ELRt  A  Rlato,  W.A.  An  as$€$tment  of  U.S,  Navy  tactical  Ctiam  training:  Final  report,  TAEG  Report 
No.  18.  OrUndo,  FL:  Training  Anai/iis  and  Evaluation  Group,  1975. 

The  technical  literature  waa  reviewed  to  collect  information  for  planning  Navy  tactical  team 
training.  Current  practice!  were  diicuiaed  in  relation  tv  the  findings  of  the  literature  review  and 
recommendations  were  presented. 

Hammell,  TJL,  A  Mara«  T.D.  Application  of  decision  making  ai  d  team  training  research  to  operational 
training:  A  translative  technique,  NAVTRADE‘/*;E.n  6U-C-0242-1,  AD-871  984.  General 
Dynamics  Corporation,  1970. 

A  thorough  presentation  of  the  procedure  used  U)  develop  a  decision  making  device  for 
operational  training  was  made.  The  results  of  labors  ory  decision  making  research  were 
presented  and  applications  to  operational  training  systems:  were  demonstrated. 

Hogan,  J.C  Trainability  of  abilities:  A  review  of  notupecific  trans'  ^r  issues  reUvant  to  ability  training, 
ARRO-3010-TR1.  Washington,  D.C.t  Advanced  Research  t.esources  Organisation,  1978. 

The  effects  of  training  on  related  but  nonidentical  tasks  we~:^  assessed  in  an  attempt  to  determine 
whether  ability  training  is  feasible.  Plans  for  transfer  media  ion  and  implications  were  discussed. 

Hood,  P.D.,  Krunun,  RL,  O’Sullivan,  FJ.,  Budthout,  R,  Cave,  ilV.,  (katennan,  T.&,  A  Rockway,  M.R 
Conferenct  on  integrated  aircrew  training.  WADD-TR-6fN39r>,  Wright-Patterson  AFB,  OH, 
1960. 

Portions  of  this  report  stressed  the  need  for  irainint  in  c>e  v  coordination  in  addition  to 
individual  competencies.  Measures  of  crew  coerdination  were  also  wescribed.  Included,  also,  was 
a  description  of  the  first  “integrated  crev/  tra>ner.'* 

HofTocka,  J.L,  Heennann,  E,  A  Krug,  RE  Team  training  HI:  An  approach  to  optimum  methods  an<I 
procedures,  NAVTRADEVCEN  198-5,  Columbtis  OH;  Ohio  State  University,  1%1. 

Laboratoiy  results  using  three-member  teams  in  structured  task-oriented  settings  were  reported. 
The  acquisition  phases  of  learning  were  of  particular  interest.  The  relative  importance  of  team 
coordination  vs.  individual  performance  in  skill  acquisition  was  discussed. 

HosToolia,  J,E,  Krug,  RE,  A  Heermann,  E  Team  training  II:  Individual  learning  and  team  performance, 
NAVTRADEVCEN  198-2.  Columbus,  OH:  The  Ohio  State  University  Research  Foundation,  1960. 
The  effectiveness  of  team  performance  under  various  training  conditions  and  different  feedback 
conditions  was  evaluated.  There  were  two  tasks  involved:  a  sentence  decoding  task,  and  a  position 
judgment  task.  Implications  for  applied  procedures  were  drawn. 

Hulten,  RR  Games  and  teams:  An  effective  combination  in  the  classroom.  Paper  presented  at  the  Annual 
Meeting  of  the  Ameiican  Educational  Research  Association,  Chicago,  IL,  1974  AD-090  927. 
The  relative  contributions  of  team  competition  and  peer  group  practice  to  classroom  instructional 
effectiveness  were  investigated.  Rew  r  I  system  (team  competition  vs.  individual  competition) 
and  practice  (group  practice  vs.  im''  •  ,1  practice)  were  combined  in  a  2x2  factorial  design.  The 
dependent  variable  was  pcrfonnunc.;  jn  a  modified  version  of  the  math  game  “Tuf." 

Jeanthenu,  G.G.  The  use  of  multi-man  system  trainers.  Eigonomics,  1969,  12(4),  533-542. 

A  guide  for  the  use  of  an  antisubmarine  warfare  trainer  was  described.  Four  principles  for 
effective  tactical  team  training  were  presented. 
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Johiuon,  H.iL,  A  Tcrdvia,  J.M.  Group  and  individual  performance  on  a  iingle<itage  Uik  aa  a  function  of 
distribution  of  individual  performance.  Journal  of  Experimtnial  Social  Psychology,  1967,  S(3), 
266-273, 

This  research  investigated  group  and  individual  performance  on  a  single-suge  mathematical 
puaale.  The  distribution  of  individual  performance  in  relation  to  group  performance  confirmed 
the  authors'  hypothesis  that  group  performance  is  simply  a  combination  of  members'  resources. 

Johnslon,  W.A.  Transfer  of  team  skills  as  a  function  of  type  of  training.  Journal  of  Applied  Psychology, 
1966,  50,  102-108. 

Team  and  individual  trainings  were  contrasted  for  tasks  that  required  extensive  teamwork.  A 
simulated  radar  controlled  air  intercept  taak  waa  used.  The  degree  of  coordination  and  number  of 
“hits"  scored  were  the  dependent  measures. 

Johnston,  W.A.  Individual  performance  and  self-evaluation  in  a  simulated  team.  Organizational  Behavior 
and  Human  Performance,  1967,  2,  309-328. 

How  well  team  members  perceived  that  they  performed  and  how  well  they  actually  performed 
were  investigated  as  a  function  of  actual  team  output.  The  task  was  a  simulated  tracking 
manipulation  and  integrated  absolute  error  was  recorded.  Changes  in  criteria  and  self- 
evaluations  were  used. 

Johnston,  W.A.,  A  Briggs,  G.L  Team  performance  as  a  function  of  team  arrangement  and  workload. 
Journal  of  Applied  Psychology,  1968,  52(2),  89-94. 

Two  team  functions  ("fail-stop"  and  “compensatory"),  intermember  comiuunication,  and 
workload  were  investigated  to  determine  their  effects  on  team  output.  The  fail-stop  function  was 
one  in  which  team  members  prevented  their  partner  from  making  a  mistake.  With  the 
compensatory  function,  a  partner  corrected  a  mistake  after  it  had  been  connnitted. 

KanaricU,  A.F.,  Alden,  D.G.,  A  Daniels,  R.W,  Decision  making  and  team  training  in  complex  tactical 
training  systems  of  the  future.  In  Naval  Training  Device  Center  2Sth  Anniversary 
Commemorative  Technical  Journal,  1971,  67-77. 

The  implications  of  trends  in  Navy  tactical  training  were  discussed  in  terms  of  the  training  of 
individuals  and  teams  in  tactical  and  decision  making  skills.  Two  approaches  to  decision-making 
training  were  assessed  and  principles  of  effective  team  training  were  related  to  decision  making. 
The  requirements  imposed  by  new  tactical  systems  were  also  discussed. 

Kennedy,  J.L  The  system  approach;  Organisational  development.  Human  Factors,  1%2,  4(1),  25-52. 

How  people  behave  in  groups  was  investigated  within  a  “synthetic  organism"  context.  The 
organisation  was  viewed  as  a  different  entity  within  which  individuals  became  parts  or  sub-parts 
of  that  entity.  The  treatment,  development,  and  growth  of  these  “synthetic  environments"  was 
discussed. 

Killian,  L  Minimise  or  maximise!'  Education  and  training  for  tomorrow’s  technical  Navy,  Paper 
presented  at  the  Annual  Meeting  of  the  Association  of  Educational  Communications  and 
Technology,  Miami  Beach,  FL,  1977.  (ED-142  1%). 

A  Group  Assisted  Self-Paced  (GRASP)  program  of  individualised  instruction  in  groups  of  16  was 
described.  The  GRASP  program  was  presented  as  retraining  self-paced,  individualised 
instruction  while  building  group  identity  and  instk  actor  leadership. 

Klnkade,  HG.,  A  Kidd,  J,S.  The  effect  of  team  size  and  intermember  communication  on  daciiion-making 
performance,  WADC-TR-58-474.  Wright-Patterson  APB,  OH,  1959. 

A  complex  decision  making  “game"  derived  from  radar  approach  control  was  used  to  measure 
the  performance  of  individuals  and  two-member  teams  with,  and  without  intercommunication. 
The  dependent  measure  was  productivity  per  person.  An  examination  of  individual  performance 
vs.  individual  in  a  group  performance  wis  made. 

43 


Klaui,  DJ.,  A  GImot,  R.  Studies  of  Navyguidod  mii$iU  Itamt:  Final  rtport.  Pittiburgh,  PA;  American 
Inititutea  for  Reiearoh,  1958. 

Thii  brief  lummaiy  of  reiearoh  project  acUvItiei  conducted  by  the  American  Inititutei  for 
Reiearoh  under  contract  with  the  Office  of  Naval  Reiearch  included  a  dignit  of  aotivitiei,  a  brief 
hiitory,  and  an  annotated  bibliography  of  reporta  produced  by  the  project  itaff.  No  technical 
findingi  were  reviewed. 

Klaua,  A  Glaaer,  R  tnenating  learn  proficiency  through  trailing,  /.  A  program  of  reiearch.  AIR-264> 
60*TR>137,  AD*2S2  866.  American  Inititutea  for  Reiearch,  1960. 

A  program  of  reiearoh  waa  deaoribed  which  attempted  to  explore  varioui  fundamental  aipecii  of 
team  proficiency.  Of  primary  intereit  waa  the  prooeia  by  which  the  proficiency  of  a  team,  aj  a 
whole,  develop!.  A  learning  theory  model  wai  uied. 

Klaua,  DJ.,  A  Glaaer,  R  Team  learning  at  a  function  of  member  learning  characleriitici,  American 
Inititutei  for  Reiearoh,  Pittiburgh,  PA,  1963. 

Team  proficiency  wai  manipulated  uiing  operant  conditioning  technique!.  The  extent  to  which 
the  individual  learning  characteriitica  of  team  membera  affect  the  acquiiition  and  extinction  of 
team  reiponiei  wai  itudied. 

Klaua,  DJ,,  A  Glaser,  R  Increasing  team  proficiency  through  training.  S.  Team  iearning  at  a  function  of 
member  learning  characterittict  and  practice  conditions.  AIR-E1-4/65-TR,  Pittiburgh,  PAi 
American  Inititutei  for  Reiearoh,  Team  Training  Laboratory,  1965. 

The  variables  investigated  in  thii  study  of  team  learning  included  individual  response 
proficiency,  rate  of  proficiency  attainment,  homogeneity  of  proficiency  among  team  members, 
and  delay  between  individual  and  team  learning.  Three-member  teams  were  itudied. 

Klaus,  DJ.,  A  Glaser,  R  Increasing  team  proficiency  through  training.  8.  Final  summary  report,  AIR-El- 
6/68-FR,  Pittsburgh,  PA;  American  Institutes  for  Reiearoh,  1968. 

This  report  summarised  seven  technical  reports  on  team  training  covering  a  time  period  from 
December  1960  through  August  1%7.  Each  of  the  seven  reiearoh  studies  was  described  and 
reviewed.  This  report  concluded  by  identifying  practical  implications  and  underlying  concepts  of 
the  research  efforts. 

Klaus,  D.J.,  A  Glaser,  R  Reinforcement  determinant!  of  team  proficiency.  Organisational  Behavior  and 
Human  Performance,  1970,  5(1),  33-67. 

Both  '‘series'*  teams  (requiring  specific  input  from  each  member)  and  “parallel"  teams 
(containing  redundant  members)  were  used  to  assess  the  differential  effects  of  group 
reinforcement  on  indi«iiual  team  members.  The  effects  of  entering  performance, 
supplementary  feedback  and  simulation  on  training  were  itudied. 

Klaus,  DJ.,  Grant,  LD.,  A  Glaser,  R  Incrvting  team  proficiency  through  training.  6,  Supervisory 
furnished  reinforcement  in  team  training,  AIR-E1-5/65-TR,  Pittsburgh,  PA;  American  Institutes 
for  Research,  Team  Training  Laboratory,  1965. 

The  effect  of  simuls'ed  supervisory  reinforcement  on  the  speed  of  team  res|  onse  acquisition  was 
Itudied.  This  r-^po/t  offer^  an  explanation  for  a  previously  noted  reduction  in  individual  team 
member  proficiencies  when  individual  training  was  terminated  and  tusm  training  was  begun. 

Krtbs,  H.D.,  Thurmoiid,  P.,  A  Mark,  L  Computerised  collective  training  for  teams.  ARI-TR-77-Ad'. 
Alexandria,  VA;  U,S.  Army  Reiearch  Institute  for  the  Behavioral  and  .Sooial  Sciences,  1977. 

A  review  and  evaluation  ol  the  available  literature  applicable  to  tbe  development  of  Initructicnal 
strategies  for  computer-assisted  tram  training  was  conducted.  Tbe  major  elemenu  requiiVid  fov 
the  derivation  of  team  training  instructional  strategies  were  also  Identified. 
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Krumnif  R.L  Tht  tfftcUventtt  of  inlagrated  crew  simulator  training  in  developing  crew  coordination 
skills.  AIR-238-S9<IR>96,  Waihington,  D.C.i  American  Inititutei  for  Reieareh,  1959. 

A  30>month  itudy  deaigned  to  tiaeii  the  value  of  a  linkage  device  for  promoting  crew 
coordination  wai  lummariaed,  A  preientation  of  teohniquei  employed  and  reiultt  obtained  wai 
included. 

Knunnit  R.L,  A  Faiii.'a,  AJ.,  Jr^  Evaluation  of  a  ti~S2  integrated  flight  simulator  for  id  crew  coordination 
training  potential  as  measured  by  crew  communications  and  performance  measures.  A1R>327> 
61*FR>239,  Waihingtoni  D.C.t  American  Inatitutei  for  Reieareh,  1961. 

The  reiulu  of  a  itudy  to  aiieii  the  value  of  electronically  linking  crew  training  limulaton  to 
allow  for  more  realiitlc  crew  coordination  practice  were  dlicuiied.  New  devicei  were  alio 
inveitigated  in  an  attempt  to  determine  more  preciiely  the  nature  of  crew  coordination  actlvitiei. 

Krumin,  ILL,  A  Furlna,  A.J.,  Jr.  Effectiveness  of  integrated  flight  simulator  training  in  promoting  B-52 
crew  coordination.  AMRL*TDR>62«1.  Pittiburgh,  PAi  American  Inititutei  for  Reieareh,  1%2. 
The  value  of  a  B>52  flight  limulator  coupled  to  a  navigator  trainer  for  promoting  crow 
coordination  wai  aliened.  Special  attention  wai  given  to  two  aipecti  of  communication  (pattern 
and  volume)  and  their  relationihipi  to  crew  coordination. 

Kurlloff,  A.H.,  A  Yoder,  D.  Teamwork  in  task  analysis.  Training  manual  K  Evaluation  of  the  Marine 
Corps  task  analysis  program.  TR‘9,  ED  127  421.  Arlington,  VAt  Office  of  Naval  Reieareh, 
Penonnel  and  Training  Reieareh  Programi  Office,  1975.  , 

Phil  training  manual  provided  guideline!  for  effective  teamwork  and  team  development.  The 
major  obitaclei  to  optimal  team  performance  were  dlisuiied  and  “management  by  objectlvet"  in 
teamwork  wai  explained.  An  annotated  bibliography  wai  included. 

Laughlin,  P.R.,  A  Johnaun,  H.H.  Group  and  individual  performance  on  a  complementary  talk  ai  a  function 
of  initiil  ability  level.  Journal  of  Experimental  Social  Psychology,  1966,  2,  407*414. 

The  effecti  of  group  ai  oppoied  to  Individual  performance  on  a  “complementary  taik“  wai 
itudied  ai  a  function  of  initial  ability  level.  A  complementary  talk  wai  defined  ai  one  in  which 
each  penon  ii  aiiumed  to  poiieii  lome  reiourct  a  that  ace  uniharer'.  ty  the  other  group  memben. 
SubjecU  worked  in  pain. 

Lemke,  LA.,  A  Heeht,  J.T.  Effecti  of  degree  of  training,  group  liae,  and  inductive  ability  on  the  tranifer  of 
conceptual  behavior.  The  Journal  of  Educational  Research,  1971,  65,  43*45. 

Thii  experiment  lerved  ai  a  partial  replication  of  itudiei  which  have  indicated  that  training  low* 
ability  lubjecu  in  homogeneoui  pain  facilitatei  individual  tranifer  performance  on  concept 
attainment  Uiiki. 

Levy,  B.1.  A  preliminary  study  of  informal  crew  conferences  oi  a  crew  training  adjunct.  AFPTRC-TR-54* 
87.  AU-066  043.  I.ackland  AFB,  TXi  Air  Reieareh  and  Development  Command,  Air  Force 
Penonnel  and  Training  Reieareh  Center,  1954. 

The  effect  of  crew  conference!  ai  an  aid  to  aircraft  crew  technical  training  wai  inveitigated.  The 
conferenoei  allowed  for  informal  and  interpenonal  crew  member  interactloni.  Attitude 
meaiurei,  a  lociometric  teit,  and  a  meaiure  of  piychologlcal  teniion  were  the  dependent 
meaiurei. 

Loftiia,  G.R.,  Dturk,  VJ.,  A  Williama,  D.  Short-term  memory  f acton  in  ground  controller/pllot 
communication.  Human  Factors,  1979,  21(2),  169*181. 

Sourcei  of  memory  erron  in  an  air  traffic  control  lyitem  were  inveitigated  uiing  limulation 
technique!.  Two  major  determinant!  of  error  probability  were  identified.  Implicationi  for 
improvement  within  the  informetion  encoding  icheme  were  made. 
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MoFuuu  H.H.  Training  for  tht  military,  HumRRO*PP-3*76.  Alexandria,  VA;  Human  Reaourcei  Reaearoh 
Organlaation,  1976. 

Data  and  trendi  concerned  with  miiitary  training  were  lummarixed  ai  they  appiy  primariiy  to 
individual  training.  Baiic  training  and  ipeciaiiaed  akiii  training  were  diicuaaed.  Complexitiei  and 
coat  coniiderationi  were  obierved. 

McRae,  A.V.  Interaction  content  and  team  effectivene$$,  HumRRO-TR*66-10,  AD-637  311.  Fort  Banning, 
GAt  The  George  Waihington  Univenlty,  Human  Reiourcea  Reiearch  Office,  1966. 

The  effectiveneii  of  imaii  combat  teams  which  require  cooperation  and  coordination  among 
individual  membera  waa  inveatigated.  The  primary  goal  waa  to  study  the  relationship  between  the 
interaction  of  a  working  team  and  its  effectiveneau. 

Melater,  D,  Team  functions.  In  Behavioral  Foundation!  of  System  Development,  New  Yorki  John  Wiley  A 
Sons,  Inc.,  1976. 

This  chapter  inveatigated  the  effects  of  team  variables  and  training  on  team  performance 
improvement.  Among  the  variables  discussed  were  team  sixe,  composltl'^n,  organiaation, 
training,  performance,  communication,  altitudes,  and  motivation.  Developmental  Implications 
were  included. 


Morgan.  B.B.,  Jr.,  Giatea,  G.D.,  Allulsl,  LA.,  A  Khiiy,  R.H.  Training  and  performance  effects  of  team 
training  toads,  tTR-78-U.  Alexandria,  VAi  1J.S.  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences,  1978. 

The  data  of  10  studies  were  combined  and  reported  In  this  interim  technical  report.  The  studies 
investigated  the  effects  of  different  percentages  of  untrained  team  personnel  on  training  and 
performance  effectiveness.  Implications  for  optimixing  team  training  strategies  and  performance 
effectiveness  were  discussed. 

Morrlasette,  J.O>,  Homseth,  J.P,,  A  Shellar,  K.  Team  organixation  and  monitoring  performance.  Human 
Factor^!,  1975, 17(3),  296-300. 

Varying  labor  differentiation  conditions  were  used  to  study  individual  and  two-member  team 
performance,  '^he  task  was  signal  detection  of  multiple  displays.  Implications  for  team 
organixation  (for  detection  tasks)  were  derived. 

Nagay,  J,A.  Research  related  to  CGTU  training.  Paper  presented  at  the  1978  Meeting  of  the  Training  and 
Personnel  Technology  Conference  (TPTC)  on  Crew,  Croup.  Team,  and  Unit  (CGTUl  Training, 
Washington,  D.C. 

U.S.  Navy  Research  concerned  with  team  training  in  an  information  processing  or  problem 
solving  context  was  presented.  Human  interaction  variables  were  related  to  Crew,  Group,  Team, 
and  Unit  (CGTU)  training  research. 

Naylor,  J.C.,  A  Briggs,  G.L  Team-training  effectiveness  under  various  conditions.  Journal  of  Applied 
Psychology,  1965,  49,  223-229. 

Dynamic  team  functioning  was  examined  by  adding  substitute  members  with  varying  experience 
levels  and  by  altering  task  complexity  and  organixation.  The  task  involved  simulated  radar 
control  of  manned  interceptors. 

Naylor,  J.C.,  A  Dickinson,  T.L  Task  structure,  work  structure,  and  team  performance.  Journal  of  Applied 
Psychology,  1969,  58(3),  167-177. 

Two  levels  of  task  structure,  two  levels  of  task  organixation,  three  levels  of  work  structure,  and 
five  1  locks  of  40  trials  each  were  factorily  comb'ned  with  team  achievement  aa  the  dependent 
measure.  This  study  was  essentially  a  teat  of  the  Dickinson-Naylor  taxonomy  of  team 
performance  (1969). 
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Nebeker,  D.M.,  Dookstadtr,  S.Lt  A  Viokeni  ILR.,  >.  A  compariton  i  f  the  effects  of  individual  and  team 
performance  feedback  upon  subsequent  performance.  NPRDC-TR-75*35.  San  Diego,  CA:  Navy 
Personnel  Research  and  Development  Center,  1975. 

The  effect  of  performance  feedback  presented  to  individuals  who  are  or  are  not  members  of  a 
team  was  assessed.  Variation  as  a  result  of  team  membership  or  the  amount  and  specificity  of 
feedback  was  studied. 

Nelson,  P,D,,  A  Berry,  N,H.  Cohesion  in  Marine  recruit  platoons,  NAVMED>MPO-22.01. 04-9001,  AD-66V 
615,  San  Diego,  CAi  Navy  Medical  Neuropsychiatric  Research  Unit,  1968, 

The  relationship  of  cohesiveness  to  personnel  composition,  attitudes,  and  performance  was 
studied  in  Marine  basic  training  platoons.  The  stability  of  cohesiveness  over  a  2-month  period 
was  also  observed. 

NIeva,  V,F„  Fleishman,  LA.,  A  Rleck,  A.  Team  dimensions:  Their  identity,  their  measurement  and  their 
relationships.  DAHC  19-78-C-OOl,  Washington,  D.C,:  Response  Analysis  Corporation,  1978. 
Basic  questions  about  the  nature  of  team  performance  and  the  factors  affecting  it  were 
investigated.  An  extensive  literature  review  and  propositions  which  emerged  from  the  review 
were  included.  A  new  conceptualisation  of  team  performance  was  developed. 

Obermuyer,  R,W,«  Vreuls,  D.,  Muckier,  LA.,  A  Gmway,  LJ.  Combat-ready  crew  performance  measurement 
system:  Those  HID,  Specifications  and  implementation  plan,  AFHRL-TR-74-108  (Vll),  AD- 
BOOS  .522L.  Williams  AFB,  AZt  Flying  Training  Division,  Air  Force  Human  Resources 
Laboratory,  December  1974.  (a) 

Specifications  and  an  implementation  plan  were  presented  for  a  performance  measurement 
system  which  was  divided  into  three  major  subsystems-.  Data  acquisition,  data  processing,  and 
personnel.  The  implementation  plan  detailed  five  major  steps. 

Obermayer,  R.W.,  A  Vreuls,  D,  Combat-ready  crew  performance  measurement  system:  Phase  I, 
Measurement  requirements.  AFHRL-TR-74-108  (II),  AD-BOOS  518.  Williams  AFB,  AZ:  Flying 
Training  Division,  Air  Force  Human  Resources  Laboratory,  December  1974. 

Training  sites  were  visited  and  experts  were  interviewed  as  input  to  a  proposed  measurement 
system  which  would  serve  as  a  useful  tool  for  research  on  combat-crew  training  problems.  This 
study  also  provided  a  useful  foundation  for  performance  measurement  studies. 

Obermayer,  RW.,  A  Vreuls,  D.  Combat-ready  crew  /jerformance  measurement  system:  Phase  II. 
Measurement  system  requirements,  AFHRL-TR-74-108  (HI).  AD-B005  519.  Williams  AFB.  AZt 
Flying  Training  Division,  Air  Force  Human  Resources  Laboratory,  December  1974.  (b) 

This  study  reported  findings  of  phase  two  of  a  three-phase  effort  into  “Research  on  Operational 
Combat-Ready  Proficiency  Measurement"  performed  by  Manned  Systems  Sciences,  Inc.  This 
phase  of  the  effort  concentrated  on  the  requirements  for  a  measurement  system  including 
research  procedures,  measurement  processing,  system  criteria,  and  preliminary  system  analyses. 

Obermayer,  R.W.,  A  Vreuls,  D.  Combat-ready  crew  performance  measurement  system:  Phase  IIIA,  crew 
performance  measurement.  AFHRL-TR-74-108(IV),  AD-B005  520.  Williams  AFB,  AZ:  Flying 
Training  Division,  Air  Force  Human  Resources  Laboratory,  December  1974. 

The  systems  approach  to  the  design  of  a  measurement  system  was  used  to  gather  information 
applicable  to  combat-crew  training.  The  program  was  designed  to  phase  through  six  major 
activities:  (1)  requirement  definition,  (2)  conceptual  design,  (3)  modification  of  definition  and 
conceptual  design  stages,  (4)  design  of  atudiea.  (5)  specification  determination,  and  (6)  report. 


Obemuyer,  RW.,  Vretilt,  D.,  A  Gmway,  E  J.  Combat-nady  crew  performance  meaeurement  tystem. 
Phase  me.  Design  studies.  AFHRL-TR.74-I08(VI).  AD-B005  52IL.  Williami  AFB,  AZ:  Flying 
Training  Diviiion,  Air  Force  Human  Resourcei  Laboratory,  December  1974. 

This  phaie  looked  at  design  studies  to  identify  desirable  system  features  associated  with  training 
measurement  system  design.  The  nature  of  criterion  tradeoffs  was  discussed  and 
recommendations  were  offered. 

Obermayer,  RW.,  Vreuls,  D.,  Muckier,  F.A.,  Gmway,  EJ.,  A  ntagemld,  J.A.  Combat-ready  crew 
performance  measurement  systems  Final  report.  AFHRL-TR>74*1080),  AD*B005  517L.  Williams 
AFB,  AZi  Flying  Training  Division,  Air  Force  Human  Resources  Laboratory,  December  1974. 
This  report  described  a  combat-reedy  crew  performance  system  project  with  two  primary 
objectives.  The  first  was  to  define  appropriate  performance  measures.  The  second  was  to  define  a 
cost-effective  measurement  system.  Implications  for  the  development  of  such  a  system  were 
discussed. 

Parlour,  RR  Executive  team  training.  Academy  of  Management  Journal,  1971,  14,  341-344. 

A  discussion  of  executive  team  training  as  the  key  to  successful  management  was  presented.  The 
psychological  issues  rather  than  the  process  were  addressed.  Executive  team  training  was 
presented  as  an  ongoing  process. 

Parsons,  K.M.  tPhat  the  Navy's  anti-air  warfare  training  program  con  learn  from  air  defense  system 
training  experience,  NR  170-032.  Washington,  D.C.!  Office  of  Naval* Research,  1964. 

Lessons  gleaned  from  experiences  with  air  defense  system  training  were  derived  from 
operational  exercises,  simulated  environments,  instructional  techniques,  and  the  combination  of 
operational  training  exercises  and  simulation  as  both  a  training  program  and  a  method  of 
measuring  and  evaluating  performance. 

Payne,  W.H.,  A  Braunstein,  D,N,  Suitability  of  a  simple  task  for  the  study  of  team  training  problems,  SRM- 
6S-5.  San  Diego,  CA:  Chief  of  Naval  Personnel,  1965. 

The  effects  of  three  team  organising  conditions  on  signal  detection  performance  were  assessed. 
The  organising  conditions  included  individual,  sequential,  and  parallel  arrangemenu.  The  task 
was  to  distinguish  a  visual  signal  from  background  noise. 

Prophet,  W.W.,  A  Caro,  P.W.  Simulation  and  aircrew  training  and  performance.  HumRRO-PP-4-74. 
Alexandria.  VA:  The  George  Washington  University  Human  Resources  Research  Office,  1974. 
Major  areas  of  U.S.  Army  simulation  usages  were  outlined.  Equipment  development,  crew 
performance,  and  training  were  emphasised.  A  program  which  emphasises  engineering  and 
behavior  principles  was  suggested. 


Ratliff,  F.R,  Chicrini,  J.R,  Curran,  C.R,  A  Shore,  CW.  Evaluating  combat  crew  training  performance 
using  criteria  of  minimum  performance  standards.  AFHRL-TR-70-S0,  AD-722  409. 

Lackland  AFB.  TX:  Personnel  Division  Air  Force  Human  Resources  Laboratory,  November 
1970.  An  1 1-point  rating  scale  and  minimum  actieptable  performance  criteria  were  developed  to 
measure  training  progress  for  the  F-4  combat  crew.  The  effects  of  previous  crew  member 
experiences  on  performance  in  combat  crew  training  school  were  assessed. 

Mvoge,  RE.  A  multiple-regression  information-processing  approach  for  assigning  individuals  to  a 
training  strategy.  Masters  thesis.  Virginia  Polytechnic  Institute  and  Slate  University,  Blacksburg, 
VA,  1979. 

A  method  for  maximiiing  training  efficiency  within  the  constraints  of  time,  money  and  the  skills 
needed  was  developed.  The  approach  involved  matching  a  particular  training  strategy  to 
individual  characteristics. 
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Shiivw,  E  X.,  Mathcn,  BX.,  Griffin,  G.R,  Word,  LE *  noot,  ILT.  REALTRAIIS^  A  new  method  for 
taitical  training  of  small  units.  Kinton,  Inc.,  Aiexundiria,  VA,  1975.  (AD-A024  030/9ST). 

A  loW'CMt  tactical  training  and  evaluation  technique  for  uie  in  Army  unit  comI<at  training  wai 
deicribed.  Simulated  combat  lituationi  which  are  realistic,  two-sided  and  interactive  were 
employed.  The  system  was  based  on  standard  learning  theory  principles. 

Slegal,  A.I.,  A  Federman,  PJ.  Communications  content  training  as  an  ingredient  in  effective  team 
performance.  Ergonomics,  1973,  16(4),  403-416. 

The  relationship  between  helicopter  team  performance  and  the  type  and  amount  of 
communication  among  the  team  members  was  investigated.  Information  derived  from  this  study 
would  be  used  to  develop  a  course  which  used  communications  content  as  a  basis  for  improving 
on-the-job  effectiveness. 

SIskelt  M.,  Jr.,  Lane,  F.D.,  Powe,  W.E A  Reianan,  RE .  Intra-crew  communication  of  B-S2  and  KC-13S 
student  and  coihbat  crews  during  selected  mission  segments.  AMRL-TR-65-18,  AD-617  598. 
Wright-Patterson  AFB:  OH,  May  1965. 

Within-crew  communications  during  peacetime  training  flights  were  examined  as  a  function  of 
crew  experience  and  selected  mission  tasks.  Crew  transmission  and  message  rates  were  the 
dependent  measures. 


Short,  J.G.,  Cotton,  T.,  A  Klaus,  DJ.  Increasing  team  proficiency  through  training."  7.  The  simulation  of 
team  environments.  AlR-El-5/68'TR,  AD-669  687.  Pittsburgh,  PA;  American  Institutes  for 
Research  Team  Training  Laboratory,  1968. 

Three  studies  of  simulated  team  environments  were  used  to  study  the  decrement  in  individual 
performance  which  occurs  when  individuals  are  transitioned  to  teams.  A  learning  theory 
approach  was  followed. 

Smith,  E  .A,  Four  systems  for  controlling  multiscreen  or  team  training  presentations.  AFHRL-TR-77-83, 
.AD-A055  093.  Lowry  AFB,  CO:  Technical  Training  Division,  Air  Force  Human  Resources 
Laboratory,  December  1977. 

Procedures  and  techniques  were  developed  for  gene  mating  simultaneous  presentations  of  more 
than  one  visual  image  or  images  with  more  than  one  visual  component.  The  techniques  were 
applicable  to  coordinated  or  team  training  instructional  situations.  The  discussion  included 
implementation  instructions.  Results  of  a  field  test  and  a  usability  evaluatim  were  alto  included. 

Smode,  A.F.  Recent  developments  in  training  problems,  and  training  and  ‘raining  research  methodology. 
In  R.  Glaser  (Ed.)  Training  Research  and  Education.  University  ;f  Pittsburgh,  Department  of 
Psychology,  Pittsburgh,  PA,  1961,  pp.  493-573. 

A  compilation  of  training  methods,  materials  and  procedures  of  training  and  training  research 
was  presented.  The  chapter  was  designed  to  provide  researchers  with  ideas,  techniques  and 
procedures.  Research  implications  were  included. 


Swewy,  RW.  An  application  of  a  multi-attribute  utilities  model  to  training  analysis.  Human  Factors, 
1979,  21(2),  183-189. 

A  Bayesian-oriented  decision  making  paradigm  was  applied  to  a  miliury  training  analysis 
problem.  Results  of  the  “multiattribute  utilities  model”  application  were  discussed  and  a 
comparison  was  made  with  a  simple  judgment  analysis  model. 

Thurmoiui,  P.,  A  Krlhs,  H.D.  Computerised  collective  training  for  teams:  Final  report.  AR1-TR-78-A1. 
Alexandria,  VA:  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences,  1978. 

A  demonstration  and  evaluation  of  a  brassboard  for  Computerixrd  Collective  Training  for  Trams 
(COLT*)  was  conducted.  The  design  and  implementation  of  a  team  Instructional  Systems 
Development  (ISD)  model  from  which  sample  training  materials  developed  was  included. 
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Truawllt  JJL,  Watts,  G.W.,  Potter,  N.R.,  Dieterly,  D.L.  Team  performance  research',  A  review.  Dayton, 
OH;  Syetema  Research  Lkboratorioa,  Inc.,  1Q77. 

A  literature  search  was  conducted  into  team  member  interaction  and  the  individual  capability  of 
group  memben.  Team  functioning  under  conditions  of  stress  or  task  overload  was  given 
particuiar  emphasis.  Research  program  recommendations  were  suggested. 

TRW  Systems  Group.  Spacelab  cost  reduction  alternatives  study.  Volume  3t  Crew  training  task  analysis. 
TRW-26904-600J!>TU-00-V.3.  Redondo  Beach.  CA:  TRW  Systems  Group,  1975. 

Functions  necessary  to  meet  flight  objectives  were  identified.  Each  function  was  then  analysed  to 
determine  the  major  activities  which  contributed  to  the  function.  Each  major  activity  was  further 
analysed  to  define  specific  operator  tasks.  Training  analysis  worksheets  were  used  to  document 
the  analysis  of  each  function. 

Vreuls,  D.,  A  Obermayer,  R.W.  Study  of  crew  performance  measurement  for  high-performance  aircraft 
weapon  system  (raining:  Air-to-Air  intercept,  NAVTRADEVCEN  70-C-0059-1,  Northridge,  CAi 
Manned  Systems  Sciences,  Inc.,  1971. 

The  development  of  methods  and  measurements  for  the  requirements  of  an  automated  high- 
performance  weapon  system  trainer  was  discussed.  The  problem  included  (he  specification  of 
measurement  for  training  of  the  pilot  alone,  the  weapon  system  operator  alone,  and  of  both  as  a 
two-member  team. 

Vreula,  D.,  A  Wooldridge,  L  Aircrew  performance  measurement.  Westlake  Village,  CA;  Canyon  Research 
Group,  Inc.,  1977, 

One  approach  to  the  development  of  aircrew  performance  measurement  was  used  to  examine 
some  of  the  considerations,  methodological  issues,  and  progress  in  selected  areas  of  measurement 
analysis.  The  approach  stressed  (he  aircrew  environment. 

Waag,  W.L,  A  Haloomb,  C,G.  Team  siae  and  decision  rule  in  the  performance  of  simulated  monitoring 
teams.  Human  Factors,  1972,  14(4),  309>314, 

The  effects  jf  team  siae  and  the  decision  rule  used  to  define  the  requirements  of  a  team  response 
on  team  monitoring  performance  were  investigated.  Teams  wore  composed  of  from  two  to  five 
members  and  the  decision  rule  reflected  either  a  parallel  or  a  series  response  condition, 

Wagner,  R,  Hihblta,  N.,  Rosenblatt,  R.D.,  A  Schula,  R.  Team  training  and  evaluation  strategiesi  State-of- 
the-art.  HumRRO-TR-77-l,  Alexandria,  VA;  Human  Resources  Research  Organisation,  1977. 
Information  for  planning  research  and  development  programs  in  the  area  of  team  training  t/as 
provided  in  (his  literature  review.  Gaps  in  team  training  strategies  and  evaluation  techniques  as 
well  as  new  team  (raining  strategies  and  evaluation  techniques  were  identified. 

Wagner,  RJ.  Rehabiliuu.'jii  team  practice.  Rehabilitation  Counseling  Bulletin,  1977,  20(3),  206-215, 

The  literature  and  experimental  research  on  teamwork  were  reviewed.  Implications  for  team 
practice  were  drawn  and  the  difference  between  group  interaction  and  pooled  individual 
responses  was  discussed. 

Wallis,  K.E,  Ewart,  W.L,  A  Kaufman,  RA.  Instructional  system  approach  to  flight  crew  training.  Human 
Factors,  1966,  8(2),  173-178. 

The  rationale  for  analysis  and  definition  of  flight  crew  training  requirements  was  discussed.  The 
determination  of  flight  crew  training  requiremenu  was  approached  from  a  management  point  of 


Webb,  N.M.  Learning  in  individual  and  small  group  settings.  Personnel  and  Training  Research  Programs 
Psychological  Sciences  Division,  Office  of  Naval  Research,  TR-7,  Arlington,  VA,  1977. 
Learning  in  individual  and  small  group  settings  were  compared.  Differences  were  presented  as  a 
function  of  both  student  ability  and  group  process.  Individual  achievement,  ability  level,  and 
aspects  of  group  interaction  were  investigated. 

WilUgea,  R.C,  Johnston,  W.A.,  A  Briggs,  G.E.  Role  of  verbal  communication  in  teamwork.  Journal  of 
Applied  Psychology,  1966,  50(6),  473-478. 

Verbal  communication  between  teammates  was  examined  as  to  when  it  was  necessary  and  when  it 
was  unnessary  for  task  performance.  The  task  used  was  a  simulated  radar-controlled  aerial 
intercept.  Training  transfer  from  one  condition  to  another  was  also  investigated. 

Wood.  M.E.  Improved  crew  member  training  through  a  new  philosophy  toward  training.  AFHRL-TR-70- 
31,  AD-723  313.  Williams  APB,  AZ:  Flying  Training  Division,  Air  Force  Human  Resources 
Laboratory,  August  1970. 

An  effective  technique  for  implementing  a  process-oriented  instructional  system  was  defined  and 
described.  The  systems  approach  to  training  was  emphasized  and  the  use  of  behavioral  objectives 
defined  in  observable  terms  was  stressed. 

Yaeger,  B.W.,  A  Bell,  J.D.  Techniques  of  quantitative  performance  measurement  for  ASW  team  trainers. 
Honeywell  Marine  Systems  Division,  California  Center.  10th  NTECUndustry  Conference,  1977, 
This  paper  was  aimed  at  the  improvement  of  evalnation  techniques  for  complex  interrelated 
performances  in  team  exercises.  Means  for  providing  detailed  measures  of  team,  subteam,  and 
individual  performances  were  detailed.  A  model  was  provided. 


